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A. . BACKGROUND

On February 2, 2007, Response Engineering and Analytical Contract (REAC} personnel were tasked to
provide technica) support to the Environmental Protection Agency /Environmental Response Team
(EPA/ERT) and EPA Region IV regarding the Barite Hill Gold Mine Site (Site). Specifically REAC
personnel will assist with performing a Removal Site Evaluation {RSE) as per 40 CFR 300.410 of the mine
and determine its impact on the surrounding areas.

The Barite Hill Gold Mine is an inactive gold mine focated approximately three miles south of McCormick,
South Carolina (SC). The mine actively mined gold from 1991 to 1995, Between 1995 and 1999, the site
wasundergoingreclamation activities under the direction of Nevada Goldfields. In 1999, Nevada Goldfields
filed for bankruptcy and the site has been under the control of the South Carolina Division of Health and
Environmenta! Contrel (SCDHEC) since then,

The Site is located along a topographic high ridge area forming the headwaters of an unnamed iributary to
Hawes Creek, The jopography of the area consists of rolling hills with ridgelines at an elevatien of
approximately 510 feet. The permitted mine site totals 795.2 acres of which 659.7 acres are designated ag
buffer area, The site map is provided as Fipure 1,

The facility used a cyanide solution in a heap leach process to extract goid from ore, Persuant to this method
of extraction, there are three major waste rock piles contaminated with ¢yanide, eight processing ponds,
several processing building with agsociated piping, and the large Main Pit from which the ore was mined.
The Main Pit is now filled with pH 2 to 2.2 water with a high dissolved metal content. The surrounding rock
contains a jarge amount of Barite (BaS0,) and Pyrite (Fe8,). The weathering of the pyrite has depressed the
pH of the Main Pit water. Seeps from the Main Pit containing the acidic water are impacting the unnamed
tributaries of Hawes creek. Hawes Creek flows generally south and discharges into Strom Thurmond Lake,
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In December of 2003, the SCDHEC performed a site investigation. The investigation reported elevated

levels of arsenic, cobalt, copper, cyanide, iron, lead, manganese, selenium and zinc in surface water,
groundwater and soil samples.

The EPA Region IV Emergency Response and Removal Branch (ERRB) On Scene Coordinator (OSC) has
requested ERT assistance in completing 2 RSE regarding the impact to Hawes Creek and ultimately Strom

Thurmond Lake under normal weather conditions and during catastrophic weather (hurricane, etc.) over a
short term and longer term period.

B, FIELD TASKS

On March 26 through March 30, 2007, REAC team members McBumey, Holderness, Grossman, Nigro,
Gussman and Dubois along with ERT members Bussey, Fredericks, and Powell visited the site to complete
an environmental investigation, The REAC team completed the following tasks:

Task 1: Biological Assessment of Unnamed Tributaries to Hawes Creek.

REAC personnel with the assistance of a representative from the United States Fish and Wildlife Service
(USFWS) and a representative from ERT, conducted a streamlined ecological assessment of impacted
streams that border Site discharge areas in order to define the extent of the impact to the streams.

The biological assessment was based on the EPA Rapid Bioassessment Protocol I. The REAC team walked
the stream, beginning upsiream of the impacted area. Using the EPA Protocol, personnel visually inspected
the stream life, recorded water quality measurements such as pH and conductivity, and took such samples
of sedimentary areas as were deemed appropriate by the ERT representative at the time of the walkthrough.
All sample locations were recorded using a global positioning system (GPS) unit. Sediment samples were
submitted for Target Analyte List (TAL)metals analysis, cyanide analysis, and weak acid dissociable (WAD)
cyanide. The team investigated the stream that flows from south to north along the eastern side of the site,
joins with another small stream and proceeds west along the northern border of the site. At the western edge
of the site, the stream merges with an unnamed tributary to the south and Hawes Creek from the north. The

investigation included sample locations in tributaries, Hawes Creek, and continued approximately one
kilometer downstream of the site,

Task 2: Estimate the impact juto the creek from the Main Pit during normal and catastrophic
conditions,

To accomplish this task, REAC personnel investigated the following items:

a, Measure the water 1evel ﬂuctuanons of the plt lake. A Mm:troll“' automatic water level rccordmg
device was jnstalle :

hour. The minitroll was downloaded during the socond site visit on May 22 200? and the data was
compared against regional precipitation events.

b. Determine the elevation difference between the top water level in the pit and the seep elevation. A
relative survey was conducted to determine the difference in elevations of the seep and the pit water
level to determine the hydraulic head acting on the seep.

c. Determine evaporative losses. Using historical data, an evaporative loss rate was determined.
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d.  Determine the flowrate of the creek pre- and post- seep. The creek was investigated to determine

the flowrate before the seep and after the seep. Observations were recorded to estimate flowrates
where possible,

e. Calculate the water balance. Given the influx, evaporative rate and water level changes, the flowrate
of low pH water from the pit was estimated. This flowrate, along with historical contamination
levels in the pit can be used to determine the contaminant loading to the creek under normal

civcumstances. The seep flowrate was used as a check against influx from springs in the pit or other
sources of water,

f. To determine catastrophic impacts, the expected rainfall from a hurricane type event was obtained
and, based on the pit lake surface area and drainage basin area, the approximate rise in pit lake
elevation was estimated.

Task 3: Process pond sampling,

To investigate the process ponds, REAC personnel collected a composite sample of the sediments in nine
ponds. An estimation of the depth to sediment and depth to bottom was also taken in several places in each
pond. The available freeboard of each process pond was identified to determine the possibility of overflow
during precipitation events. Any likely paths of discharge were identified.

Water samples were collected from each process pond for Nitrate and Sulfate analyses. These samples were
field screened using HACH field portable test kits, Water samples were also collected from the leakage

detection pits under each process pond. These samples were submitted to the Region IV CLP laboratory for
TAL Metals, cyanide, and WAD cyanide analyses.

Task 4: Process area equipment waste investigation,

Inthe process area of the mine, remaining process equipment was investigated, documented, and any residual
wastes were sampled. The samples were analyzed using a hazardous waste categorization (HAZCAT)
protocol to determine the physical characteristics of each type of waste. The HAZCAT results were given
directly to the WAM and OSC so that the OSC could determine the hazards of the remaining materials and
to assist with determination of the removal/disposal of the wastes.

Task 5: Other Sample Analysis.

Several samples were collected at the request of the ERT WAM and the OSC. These samples included a
precipitate located at the drainage entrances to ponds G and H, A sample was collected from a large
stockplle of white powder Iocated near the main entrance to thc site. A sediment sample was also collccted

cyanide and WAD cyamde
C. RESULTS
Biological Assessment of the Unnamed Tributaries to Hawes Creek

AREACbiologist/plant scientist, biological technician, ERT biclogical scientist, and a representative of the
U.S. Fish and Wildlife Service walked along streams surrounding the Barite Hill Mine Site for evaluation
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purposes, This investigation included stream areas upstream, downstream, and adjacent to the site. Biota, -
water chemistry, general stream conditions, and other parameters were evaluated at several selected
locations. EPA’s Rapid Bioassessment Protocol for Use in Streams and Wadeable Rivers was used to
evaluate impactand relative conditions in the streams. Field Data Sheets were filled out for several locations
on the streams bordering the northern and southern perimeter of the site, and at selected locations where
significant changes may potentially occur (i.e. upsiream and downstream of seeps and outfalls). These
streams are exiremely small and shallow at their upstream reaches, gaining size and water volume as they
flow in a generally westward direction and receive input from other streams and groundwater influx.

Two main, unnamed streams border the site. One originates from several small streams northeast of the site.
ftruns adjacent 1o the site beginning on the northeast part of the site, very close to the “Main Pit”. This
northern stream follows the northem contour of the Main Pit and then flows parallel to the northen edge of
the site in a generally westerly direction.  The other stream follows the southem and western edge of the
site. Several small streams to the south and southeast of the site join. One of these borders the southeast of
the site and rums close to, and occasionally receives gverflow, from the Main Leach Pile Process Ponds. This
stream than joins another small stream and continues west along the southern edge of the site, and then
northwest parallel to the western edge of the site where it passes near Outfall 1. This stream then joins the
above stream flowing along the northern edge of the site at a point on the northwest bpundary of the site.
These two streams join into Hawe’s Creek which comes in from the north, Hawe’s Creek then flows in a
general westerly direction away from the site, occasionally joined by other small streams and eventually
flows inte Lake. The majority of these stream lengths occur in wooded areas typical of the region, These
streams are shown in Figure 1. Areas of examination were given an identification number in the field,

beginning with “BH-247-1" through “BH247-29". Each location was recording using GPS at the time of
observation.

The field data sheets provided in Appendix A detail a record of the characterization of these streams at the
time of observation, Physical characterization and other conditions are noted at each location. In addition,
there is a “habitat assessment sheet” in which several parameters of the stream are evaluated and giver a
relative numerical score. This number is used to compare the relative quality of the physical habitat. The
relative quality represents suitability for colonization by a diverse ecological community, The numerical
scoring is used in conjunction with the Benthic Macroinvertebrates Field Data Sheet, which providesarecord
of the macroinvertebrate diversity and numbers observed at each location, Freshwater invertebrates play
mportantroles in the ecological community, They are used more often than any other group of freshwater
organisms to assess the health of freshwater environments. Some groups of these organisms are more
sensitive to environmental stress or certain types of environmental stress than others, allowing biomonitoring
of the habitat where they are collected. A summary table of the Habitat Assessment scores, the Macrobenthos
diversity noted at each location, and an average Macrobenthos Abundance score is provided in Table 1. A
detailed sample map is provided as Figure 2, For the Macrobenthos Average Abundance (MAA) score, the

abundance scores of each separate benthos community were averaged for each location. Abundance scores
) '-__l"lli'._' ANETE Talbic ALE n-tha-to 3

based-on-the-folowing:

0 Absent/Not Observed

1 Rare (1-3 Organisms)

2  Common (3-2 Organisms)
3 Abundant (>10 Organisms)
4 Dominant (>59 Organisms)

The MAA score is a direct correlation of the estimated abundance score of each species. Based on the same
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0-4 scale, an average MAA score of 4 would mean that all communities were in great abundance. An
average MAA score of 1 would indicate that the populations were very slight.

It should be noted that the stream habitat does not change throughout most of the survey area as indicated
by the habitat scores. There is evidence that these streams are heavily scoured after rainfall events. Thatis,
they probably act to channel a great deal of storm run-off, There is evidence (scouring and erosion} that
during these events, water levels are several feet above the currently observed water levels and swifily
moving. This scouring most likely displaces a lot of the organisms and creates a much more unstable
environment, The banks of these streams are heavily eroded in many areas.

Based on the MAA and Diversity Scores, the impact of the seep can be seen. The areas outside of the seep
area indicate that the streams in their natural states are not highly habitated. However, in the area of the seep,
the diversity and abundance of all species lessens ahnost to extinction. As previously discussed, this
extinction cannot be explained by the habitat scores.

Other possible reasons for low overall abundance and diversity downsiream of the seep are water chemisiry
and influence from the seep. Chemistry of water and sediment provides more apparent results. Water quality
measurements taken during the investigation are detailed in Table 2 with the full analytical report attached
as Appendix B. Nitrate and Sulfate screening values are provided in Table 3. TAL Metals and Cyanide
analysis results for the stream sediment samples are listed in Table 4. The extremely low pH (pH 2.76} and
high Sulfete content { > 200 milligrams/Liter (mg/L)) found after the seep area at location BH247-9 are the
indicators of the impact from the main pit. Analytical results indicate that the streams metals content is
consistent throughout. The sulfate content and low pH seem to indicate that the sulfate rich low pH water
from the Main pit is indeed seeping into and impacting the stream. The impact area can be seen on the pH
Map (Figure 4) And the Bioassessment Map (Figure 3).

_ Several relatively large and currently active beaver dams were observed along this northern stream, evenin
the areas of low pH water. The first dam was observed just below BH247-10 and several other dams were
found between BH247-10 and BH247-14. It can be assumed that the beaver dams are causing sediment
deposition upsiream of the dams. This sediment makeup can be assumed to be consistent with the sediment
sampled at location BH247-13. The sedimentat that location coniained elevated levels of Aluminum (15,000

mg/kg), Copper (3,700 mg/kg), Iron (15,000 mg/kg), magnesium {1,200 mg/kg) and zinc (1,300 mg/kg) A
sediment volume estimate is not available.

Estimated Impact Into Creek from Main Pit

The results from this study yielded the expected rate of seepage from the Main Pit into the unnamed tributary
of Hawes Creek. The resultant seepage rate from this investigation is on the order of 5 gallons per minute

{gpm). Using this flowrate and historic data from the Main Pit, the contaminant loading into the creek can
be estimated,

In order 1o calculate this seepage rate, the following steps were completed:

1. Main Pit Water Level. A Minitroll™ automatic water level recording device was installed in
the pit. This device was programmed to record the water level above the device every hour. This
data was downloaded on May 21, 2007. The raw data is attached as Appendix C. Also includedin
Appendix C is a graph of the water level change over the measured period. However, the
measurement period includes only approximately two months. Better analysis could be made with
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more data.

2. Elevation Survey, A rclative elevation survey was conducted to determine the distance from the
water level in the Main Pit to the water level in the impacted stream. The elevation survey is
summarized in Table 5. The distance from the Main Pit water level to the stream was measured as
between 23.4 and 24.6 feet. The raw survey data is attached as Appendix D.

3. Calculation of Evaporative Losses. Quality controlled daily weather observations for both
Greenwood County Airport (GRD) located in Greenwood, SC and Greenville-Spartanburg Airport
{GSP) located in Greenville, SC were obtained from the National Climatic Data Center, These data
were used, as detailed in Appendix E, to calculate evaporative loss rates for April 2007 and May

2007. The April evaporation rate was calculated to be 23.7 c/month. The May evaporation rate
was calculated to be 26.9 cm/month.

4., Stream Flowrates. A study was completed to determine the stream flowrate in several different
porticns of the streams surrounding the Main Pit. The stream following the eastem side of the Main
Pit is the most heavily impacted by the seep from the pit. Upstream of the seep area, the creek is
mainly stagnant, with litile to no indication of movement or velacity. As the stream flows north
along the pit, the observed flow rate increases. The size and geometries of the creek forced
modifications to the initial plans of flow estimation. The current meter intended was much too large
to be used, and in areas where it could be deployed, the cutrent was much too slow to be measured.
Visual observations were made regarding velocities, using surface objects and a stopwatch. The
flow areas were measured using a tape measure. Where possible, the flow rate was calculated by
timing the period required for the steamn to fill a 9 ounce cup. The calculations are attached as
Appendix F. A summary table of all velocities and corresponding flowrates is listed in Table 6. The
final measurable stream flowrate at BH-247-8 was 4.2 gpm. It should be noted, however that this
flowrate includes a tributary that was measured to be flowing at 1.4 gpm (location BH247-7),
Downstream of the last measurement, the creek became much wider and much slower moving.
Measurements could not be obtained. Based on the previous measurements and observations, the
stream confinued to gain water as it passed the northern portion of the Main Pit. Based on these
ohservations, an estimate was made that the total seep flowrate was on the order of § gpm.

5. Water Balance. Using all of the measured data, a water balance was created for the Main Pit.
Using data for 24 hour periods, 11 days were chosen to calculate the water balance. Based on the
calculations summarized in Table 7, an influx source of water must exist for the water to balance.
Per the calculation, between 7 and 35 gpm must flow into the pit from an alternate source for the
‘balance to be maintained. This influx could be from fractures in the rock, natural springs, or other
secpage from groundwater, These calculations assume the 5 gpm rate of discharge into the stream,

If the flowrate info the stream were o increase, more influx water would be required to maintain the
halance

Tt is unclear as to the effect that a catastrophic rain event would have on the seepage rate into the creek.
Based on the historic water level data, there does not seem to be a major change in the water balance due to
changes in Main Pit water [evels. Rain events notably increase the levels in the Main Pit by the approximate
amount of rainfal] that occurred, but the rate at which the level subsides after a rain event is consistent with
the rate during which no rain events occur, The equivalent rise in water level with rainfall indicates that the
drainage basin for the Main Pit is approximately the size of the pit. This agrees with visual reconnaissance
made during the field visits. Most of the cliffs surrounding the pit reach their highest elevations at the pit,
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causing most runoff to run away from the pit. The lack of a major change in the rate of elevation change in
the pit seems to indicate that the change in hydraulic head above the creek does not severely impact the
secpage rate for the period measured durmng this study.

A catastrophic 10{ year event of 16.2 inches of rain over a 24 hour pericd (See Appendix G for this
calculation) would cause approximately 16.2 inches of rise in the water level of the pit. There was no visual
evidence that a significant rainfall event would cause a catastrophic failure of the Main Pit. The creeks
would likely be more impacted by the surface runoff from the area, causing most of the settled sediment to
be washed down the creek. The 250 year storm event of 36.6 inches of rain in 2 24 hour period would also
cause a proportional rise in the pit level. Due to the limited data available from this study, the net effecton
seepage rate for either storm event cannot be determined. A second point of pit water elevation verses creck
flow rate data would be required to estimate the change in seepage rate.

Process Popd Sampling and Investigation

Pond Identification and pH Results, The process ponds are divided into two sets, The first set was labeled
Pond A, B, C, D, and E. These ponds are located next to the processing area as shown on Figure 5. The
second setis Ponds F, G and H. These ponds are located south of the Main Leach Pile. One other pond was
added to the sampling, pond 1. Pond 1 is a surface water runoff collection pond and was not used in the

processing operation. The pH of each pond was recorded and is detailed in Table 17. All ponds were
between the pH of 6.85 and 9.3.

Sediment Sampling. As per the site Quality Assurance Project Plan, sediment samples were collected from
each process pond. The sediments were collected using a ponar sampling device. Sediments were
composited on the surface in a stainless steel pan. A minimum of two depth samples were used to create the
composite sample. No sample was available from the sloped sides of the ponds. Sediment samples were
submitted to the Region I'V CLP laboratory for TAL metals, Cyanide, and WAD Cyanide. The results are
provided in Table 8. Elevated levels of Calcium, Copper, Iron, and Aluminum were found in all ponds with
the exception of ponds E and I. Pond E was not lined, and was acting as an overflow receiver for ponds A,
B, C,and D). Pond I was a surface water collection basin, and was not used during the heap leach process.
Ponds A and C had elevated levels of total Cyanide, 2,200 mg/kg and 1,700 mg/kg respectively. Elevated
levels of Calcium may be due to treatment of the pond waters with a calcium compound.

Sediment Depths/Volume Estimates. Sediment depths were recorded at multiple locations in each pond.
In general, a transect was chosen to intersect the suspected sumnp of each pond. Sediment depths were
measured and recorded at approximately 10 to 20 foot intervals. The raw data and calculations are provided
in Appendix H, with a summary of the average sediment thickness and estimated sediment volumes provided
in Table 9. Sediment estimates ranged from 13 cubic yards in pond D, to 3,368 cubic yards in Pond G.
Ponds F and G are heav:ly 1mpacted by dramage channcls that dram dlrectly off of thc Mam Hoap Leach

been removed The surface area for oach pond for this calculatlon was estlmatcd from aenal photography

Pond Free Volumes. The freeboard area of each pond was calculated by performing a relative elevation
survey of each pond. The raw survey data is attached as Appendix D. The free volume was calculated by
multiplying the surface area of the pond (as measured previously from aerial photography) by the remaining
elevation to the lowest point on the berm. The individual free volume results are provided in Table 10a.

It should be noted that the ponds were designed and constructed with channels between ponds. At the time
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of the survey, only pond D was not fully hydraulically connected to the other process area ponds. However,
for this investigation, should each pond fill to its capacity, they would be in complete hydraulic
communication with the other ponds. Based on this “system” of behavior, the lowest point of the berm of
all ponds was used to determine the system capacity prior to failure. For the process area ponds (A, B, C,
D, and E) this total volume is shown in Table 10b. to be 2,804,000 gallons. The distance from the surveyed
water level to the point of failure was 0.85 feet. The failure point was recorded as survey point | or the north
west corner of Pond A as shown on Figure 5. The excess capacity of this system is due primarily to the added
pond E which adds significant capacity to the system. It should be noted that areas of strong erosion were
noted on the banks of pond E. Should one of these banks fail due to erosion, a significant release could
occur. The volume of this release would be controlled by the depths of the cross channels connecting the
various ponds. A volume estimate could not be calculated due to the unknown channel depths,

The southern process pands (F, G, and H) contained no freeboard at the time of the survey. This was due
to the fact that pond H was currently breached along its southem side. All calculations of system free volume
were based on the assumption that this breach would be rectified. Should this be the case, the next failure
point would have been point 106 in pond G as shown on Figure 5. The system free volume using this point
was calculated at 245,000 gallons corresponding to 0.22 feet of freeboard as detailed in Table 10¢. Any
rainfall event would cause immediate discharge from these ponds currentty at survey point 111A. A
catastrophic rainfall event could cause discharge from other points along these process ponds.

Tables 11a. and 11b. list the remaining volumes in the pond systems after catastrophic rainfall events. The
rainfall amounts for the 100-year and 250-year storms calculated in Appendix G were used to determine the
amount of water in gallons that would impact the pond systems. For this calculation, only rainfall falling
directly on the ponds was used. No drainage basins have been added to this calculation, For the processarea
pond system, the ponds were able to contain both the 100 and 250-year rinfall amounts. The southern
process ponds were not able to contain either storms. Approximately 1,260,000 gallons of water would be
discharged from the southern process ponds in the event of the 100 year storm. These process ponds are also

heavily impacted by drainage from the heap leach pit as shown on Figure 5. Any storm runoff from the heap
leach pit would not be contained,

Process Pond Water Suifate and Nitrate Resulis, Surface water samples were collected for field screening
of nitrates and sulfates. Most pond samples contained in excess of the 200 mg/L upper detection limit for

sulfates. The only exceptions were pond D and Pond L. Full results are tabulated in Table 12. No
appreciable patiern was noted in the nitrate results for the process ponds.

Leakage Detection Pit Sampling. Each process pond with the exception of Pond E and Pond Iis equipped
with a leakage detection pit or sump. This sump is located beneath the liner of each pond and is accessed
by a 6" CPVC capped pipe along the bank of the pond. These pits were sampled by pumping each sump with
a penstaltlc pump The samplcs were subnntted tothe CLP laboratory for TAL metals, Cyamde, and WAD

southcrn process ponds Rcsults for all leakagc plts contamod clcvatcd lcvels of Calcmm Sodlum, and
Potassium. All leakage pits with the exception of Pond G contained negligible amounts of cyanide. The
leakage pit under pond G, however, contained 30,000 ug/L, of cyanide. It is unclear if this cyanide is the
rerrmants of a historic leak, or groundwater from the main leach pile impacting the water under the process
pond. Samples were also field screened for nitrates and sulfates. The leakage pit nitrate and sulfate results

are shown in Table 12. Sulfate results are very similar to the surface water results with levels over 200 mg/L.
No appreciable pattem was noted in the nitrate results,
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Process Area Investigation

Due to the nature of the cyanide heap leach process, many chemicals found in this type of process area can
be hazardous. REAC personnel visually inspected all processing areas and noted all drums, mixing tanks,
storage tanks, or other stored chemicals., Where possible, chemicals were identified by the labels on drums,
bags, or containers. During this investigation, a RaeSystems MultiRae™ multiple gas monitor was used to
mgnitor the breathing space of the warkers. The MultiRae™ monitor was configured to monitor for oxygen,
volatile organic compounds, hydrogen cyanide pas, ammonia gas, and explosive limit,

Three main tanks were noted outside of the process buildings. The details of each tank were as follows:

Tank T-1 - Approximately 5,000 gallon capacity. Insulated. Unknown quantity remaining in tank.
White powder noted at discharge connection.

Tank T-2 - Approximately 3,000 gallon capacity. Non-insulated. Noted approximately 100 gallons
of fluid/sludge remaining at bottom. Material at discharge nozzle had the consistency of petroleum
jelly but the ¢oloring of clear silicone,

Tank T-3 - Approximately 1,000 gallon capacity. Insulated. Unknown quantity remaining in tank.
Unable to access contents.

Outside of what was assumed to be a water treatment building were four full 55 gallon drums, These drums
were labeled by REAC as D-1, D-2, D-3, and D-4. '_I'he details of each were as follows:

Drum D-1 - 55 Gallon Blue Poly drum, full, labeled Amersep MP 3R 6KL-0650-R1L. 547-22-525.
The MultiRae™ monitor detected positive hits for ammonia gas and low oxygen from the contents
of this drum, This does not imply that the vapors from the contents were indeed ammonia, as the

MultiRae™ device can read interferences as positive reactions. Amersep is listed as an organo-
sulfur based metals precipitant.

Drum D-2 - 55 Gallon black metallic drum in good condition. Bung was open with a metering pump
mounted in the open bung. The drum was full of unknown liquid.

Drum D-3 - 55 Gallon blue poly drum, no lebel, fufl of unknown liquid.
Drum D-4 - 55 Gallon blue poly drum, no label, full of unknown liquid.

To the north side of the process area was a pole bamn type building with no protected sides. Indications from
the debris were that lt was the remnants of a laboratory or analysm area for the processmg plant In the polc

somewhat rusty 55 gallon metalhc clrum wrth a hose and valvc mstalled in the bung Approxrmately 30 to :
40 gallons remained in the drum.

Water Treatment Building. Inside the water treatment building were the remmnants of the water treatment
equipment. This included approximately six open tanks with mixers, pallets of chemicals, 5 gallon buckets
of unknown materials, empty drums, and one full drom labeled Hydrochlonc Acid.

Pallets.
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Pallet 1 contained approximately 15 bags (approximately 40 lbs/bag) of what was labeled
as “Caustic Soda Beads”

Pallet 2 contained approximately 10 - 15 bags (approximately 50 lbs/bag) of what was
labeled as “Sodium Metabisulfite”

Mixing Tanks.

Mixing Tank MT-1 - Open topped mixing tank approximately 100 gallon capacity.
Contained what appeared to be a heavily hydrated caustic material such as sodium
hydroxide. There was a coating of approximately 2 to 3 inches thick of the material at the

bottom of the tank. pH 12. Most likely caustic soda, based on the material found on the
nearby pallet.

Mixing Tank MT-2 - Open topped mixing tank approximately 100 gallon capacity, Empty,

Mixing Tank MT-3 - Open topped mixing tank approximately 100 gallon capacity.
Contained a 3 to 4 inch thick layer of white powder. pH 7 possibly potassium sulfate.

Mixing Tank MT-4 - Open topped mixing tank approximately 300 gallon cav:pacity.
Contained approximately 2 inches of yellow liquid, pH 1. Most likely hydrochloric acid
based on the drum of Hydrochloric Acid found in the building.

Mixing Tank MT-5 - Open topped mixing tank with lid approximately 100 gallon capacity.
Contained a very small amount of dark liquid, pH 5

Drums

Empty drum - An empty drum labeled Hypersperse AF-150 was found on the ground.

Drum D-6 - Full 55 gallon black metallic drum labeled with the words Hydrochloric Acid
10 Be. MultiRae registered positive hits for low oxygen, cyanide gas, and fumes were
observed exiting the bung. pH testing showed a pH of 1. It is believed that the drum was
correctly labeled. Cyanide response may have been due to cross interference with vapors
given off by hydrochloric acid.

Hazardous Waste Characterization Results. Samples were collected fror_n D-1, D-2, D-3, D4, D-5, D-6,
MT-1, MT-3, MT-4, MT-5, T-1 and T-2 and analyzed using the HAZCAT protocol, The protocol used in
the field was used to screen materials for obvious hazards and incompatibilities so that the OSC could

APl + - DTOVOCOTWas

intended to be used to fully identify y compounds. The HAZCAT results are tabulated in Table 15

Otber Site Samples. Several locations were sampled and analyzed at the request of the ERT WAM and the
QSC. These samples were submiited for TAL metals and cyanide analysis. The results of these analyses
are provided in Table 16.

Heap Leach Pile Crust. A white precipitate crystalline crust was observed in the drainage pathway
between the Heap Leach Pile and the southern process ponds. This precipitate seemed to be

0247-DTR-062207
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indicative of a precipitate left afier drainage waters had evaporated. This material contained 95,000
mg/kg of sodium. It appears that the crust is some type of sodium salt. During collection it was
noted that the sample gained a reddish tint as it was taken, This is due to the red tinted sediments
immediately below the crust. The result of 13,000 mg/kg of iron could account for the reddish tint.

Ingot Reom Pit. In the center of the ingot room in the process area, there was a sump
approximately three feet square by approximately three feet deep. It was of concemn that this sump
would have trapped processing chemicals or heavy metals. The sediment sample from this location
contained high levels of iron, zine, sodium, and aluminum. This analytical data was very similar to

the sediment samples taken from the process ponds. An elevated level of 620 mg/kg of cyanide was
also noted.

White Pile. A large pile of white material was stockpiled near the entrance to the facility. This

material contained 380,000 mg/kg of calcium and is believed to be Calcium Carbonate used during
the decommissioning of the site.

Photo Documentation. Site conditions and activities were documented by photographs taken during the
field activities. A Microsoft® PowerPoint® presentation was created to organize the site photographs. A
printout of the handout generated by PowerPoint® is attached as Appendix 1. Included with this report is

a Compact Dis¢ of the PowerPoint® presentation and all site photos including historical geo-referenced
photographs of the site.

D. REFERENCES
SCDHEC 2004. Site Investigation. Barite Hill/Nevada Goldfields. SCD 987 597 903. Columbia, SC, 1-27

EPA. 1999. Rapid Bivassessment Protocols for Use In Streams and Wadeable Rivers, Second Edition,
EPA/841/B-99/002, Office of Wetlands, Oceans and Watersheds

0247-DTR-062207

"



Table 1. Stream Assessment Data Summary

Barite Hill Gold Mine
MecCormick County, SC

June 2007

. [ Macrobenthos | Macrobenthos |
. Habitat .
ample Locatio Assessment Average Diversity (# of
Abundance Species)
BH247-1 130 3 4
BH247-3 147 1 1
([BH247-4 142 1 1
BH247-6 142 0 0
([BH247-7 149 1.3 6
(BH247-8 149 0 0
(BH247-17 119 1 2 "
IBH247-18 133 2 6
([BH247-19 132 2 4 (
([BH247-21 128 1 4 ]
(BH247-22 136 2 2 I
IBH247-25 123 2 5 |
[BH247-26 139 1.3 7 |
(BH247-28 129 2.4 5 1]

12



Table 2. Water Quality Measuremenis

Barite Hill Gold Mine
MeCormick County, SC
June 2007
Sample Date pH | Conductivity Dissolved Dissolved Oxygen Turbidity Temp
Location {SU) {mS/cm) Oxygen (m: (%) {(NTU) (°C)
H247-1 3727107 7.00 0.140 7.7 35.7 2.2 14.9
BH247-2 3/27/07 6.04 na na 35.7 1.8 14.9
BH247-3 3/27/07 4.50 0.587 6.1 60.0 4.7 15.1
BH247-4 3127107 2.50 3.904 5.4 55.7 3.1 15.6
[Seep Water 327107 229 4.813 7.6 79.0 8.3 15.7
H247-5 3/27/07 na na na ha na na
BH247-6 3/27/07 423 1.514 52 55.5 14.1 17.5
BH247-7 3/27/07 6,70 2.300 6.7 72.5 1.1 16.1
BH247-8 3/27/07 2.80 2.175 " 8.13 88.5 1201 18.5
H247-9 3127/07 2.76 2,409 8.8 96.1 4.8 18.5
H247-10 327107 2.85 1.863 6.9 71.0 0.1 15.7
BH247-11 327107 2.95 1.393 5.4 56.7 0.2 17.3
BH247-12 32707 3.00 1.275 6.1 77.0 0.6 22.0
BH247-13 327107 3.50 8.000 7.4 84.0 1.5 19.4
[BH247-14 327107 3.90 0.664 6.9 54.8 0.7 18.2
BH247-15 3/27/07 3.96 0.607 8.4 93.9 1.5 20.4
([BH247-16 3/27/07 4.15 0.543 7.8 89.8 2.2 21.8
([BH247-17 3/27/07 4,04 0.545 8.4 . 96.9 0.9 21.7
[IBH247-18 3127107 6.33 0.163 8.0 86.8 0.6 20.0
[IBH247-19 327507 6.22 0.280 7.7 85.6 0.9 23.4
(lBH247-20 3/28/07 7.37 0.289 7.2 82.0 0.6 21.1
|[BH247-21 3/28/07 6.88 0.734 36 64.1 7.7 20.9
[[BH247-22 3/28/07 7.33 0.222 na na 0.1 16.4
(BH247-23 3128107 7.21 0.221 na na 0.9 18.1
{(BH247-24 3/28/07 7.30 0.231 na na 0.9 17.7
IBH247-25 3/28/07 7.14 0.365 na na 44.9 23.1
([BH247-26 3/28/07 6.56 0.388 na -~ na 3.7 19.2
(BH247-27 3/28/07 6.96 0.370 na na 7.8 22.7
[IBH247-28 3/28/07 6.69 0.827 na na 6.0 17.8
I[BH247-20 3/28/07 6.87 1.119 na na 22.1 21.0

SU - standard units

mS/cm - millisiemens per centimeter

mg/L - milligrams per liter

% - percent

NTU - nephelometric turbidity units
— °C - degreescentigrade

na - not available

0-0247-DRF-XXXX
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Table 3. Stream Water Sample Nitrate and Sulfate Results

Barite Hill Gold Mine
McCormick County, SC
June 2007
Nitrate Sulfate
Sample Location mall mg/L
BH247-1 0 <50
BH247-3 0 > 200
BH247-5 na * > 200
BH247-6 0 125
BH247-7 na < 50
BH247-8 na " > 200
BH247-13 0.1 > 200
BH247-17 Q.15 > 200
BH247-18 0 <50
BH247-19 0 70
BH247-20 0.07 65
BH247-21 0.07 80
BH247-22 0.05 75
BH247-25 0.07 90
BH247-26 Q.1 80
BH247-27 0.05 75
BH247-28 Q < 50
BH247-29 1.1 > 200

* Sample turned green during test. Test inconclusive.
mg/L - milligrams per Liter




Table 8. Process Pond Sediment Sample Meitals and Cysnlde Resulis
Barite Hill Gold Mine
McCormick County, SC
June 2007

[Sample Location Fond Pond B Pond C Pond D Pond E Fond F — Fond G Pond H Pond
s R Result | Qual. | Result | Qual Result | Qual. | - Resuit Qual. | Result | Qual. Result | Qual. { Result | Qual | Result { Qual ] Resutt | Qual
Mercury 4.00).0 1.71J,0 16110 2.2[3.0 0.15]U.J.0 0.631.L.O 0.42]),0 0.76{).0 0.13[U,J.0
% Solids 51.0 8.6 44.0 45.0 57.0 61.0 62.0 56.0 65.0
Alumi 7.100.0]J,0 14,000.0]J,0 9,000.0]J,.0 5,500.0 4,0 10,000.0].4,0 6,100.0{J,0 10,000.0]J.0 9,300.0{J,0 18,000.01J.0
Antimony 4.3]0,J.0 10.0|U,0.0 4.1|UJ.0 57(U.J.0 11.0]U,J.0 9.81U,0,0 1.7[U.J.0 5.0(U,).0 9.2]u.J,0
Arsenic 470.0 53.0 200.0 ) 110.0 . 2.9 210.0 770 300.0 110.0
Barium 4,400.0 A80.0 2.500.0 3,700.0 44.0 2,600.0 5,000.0 §,500.0 2,200.0
Beryllium 0.15|U0.4,0 0.23U.J,0 0.2]ul.0 0.13]|U,).0 0.41U.J,0 0.2{U.J.0 0.29{U.J.0 0.24{U.J.0 0.47]U,J,©0
Cadmium 8.2 25|40 14.0 1.7 0.3).C 1.5 0.421J.0 24 37.0
[Calcium 170,000.0 11,000.0 160.000.0 270,000.0 420.0]J,0 130,000.0 9,800.0 12,0000 65,000.0
Chromium 120.0 B5.0 70.0 19.0 55.0 35.0 15,0 20.0 18.0
Cobalt 13.0 660.0 ___98lJ0O 8.4{).0 29000 15.0 7.3[J.0 22.0 210

W 1Copper 52,000.0 |J,0 37.000.0J.0 78,000.0]J.0 16,000.0].,0 130.0]J.0 7,.300.0]4.0 3,100.0{J.0 10,000.0]J.0 2,000.0}J,0

E lron 31,000.0 37.000.0 32,000.0 21,000.0 56,000.0 25,0000 32,000.0 46,0000 35,000.0

§ Lead 150.0 1.0 G6.0 130.0 19.0 110.0 150.0 250.0 98.0

< jMagnesi 62&0#._].0 550.01J.0 3280.014,0 380.0(.0 230.01J.0 2300100 1,200.0 900.0 1,000.0
Manganese 1680.0 260.0 230.0 94.0 4800 54.0 210.0 150.0 450.0
Nickel 55.0 130.0 230.0 200.0 B.5 12.0 10.0 26.0 9.4
Potassium 380.0]4.0 940.01J.0 110.0]J.0 500.0|U 170.014.0 170.0]1.0 380.01J.0 120.0(J,0 570.0
Selenium . 1,000.0 5.600.0 1,500.0 210.0 1.6|4.0 470.0 89.0 330.0 8.2
Silver 260.0 1,000.0 180.0 270.0 1.7 96.0 20.0 52.0 1.5|U
Sodium 3,000.0 B,100.0 2,300.0 300.01U,4,0 7200]0.0 1,700.0 1,500.0 1,500.0 130.0{U,0.0
Thallium 4,9rU 29.0J]U 5.7{U 53U 441U 4.1|U 4.0]L 4.5 39|U
Vanadium 44.0] 65.0 65.0 24.0 160.0 36.0 48.0 50.0 49.0
Zinc 300.01J,0 190.0[J.0 7200140 280.01J.0 90.01J.0 110010 56.014.0 240.0]J,0 440.04{),.0
Cyanide 220000 2.2|UJ.0 1,700.0[1L.O 400.0]J,0 0.661U.,0,0 86.01J.0 210.0{4.0 200.0]J.0 0.26]U,0.0
WAD Cyanide 230.0 .0 1.1UJ.0 230,0/4,0 6.61J,0 4.3]0,J.0 7.3]J.0 110.0{J,0 59.01),0 0.231U,J,.0
All results are given in milligrams per{kilogram {(mg/kg) dry
U - Under MDL
MDL - Minimum Detection Limit
J - Estimated
Q - Other Qualifier, See Appendix B Forfull Dala Report and Definition of Qualifiers.
Qual - Qualifier

na - Not Availabie
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Table 9. Process Pond Sediment Depth and Volume Estimates

Barite Hill Gold Mine
MeCormick County, SC
June 2007
[ —_— ]
Average Pond Surface| Estimated
Location Sediment Area Sediment
Depth {ft) {ft2) Volume (yd3)
Paond A 1.66 36,700 2,251
Pond B 0.16 18,200 106
Pond C 0.82 16,600 502
Pond D 0.04 8,300 13
Pond F 0.7 100,000 2,593
Pond G 3.38 26,900 3,363
Pond H 1.95 22,200 1,603
ft - Feet

ft2 - Square feet
yd3 - Cubic yards




Tablel0. Process Pond Free Water Volume Calculations
Barite Hill Gold Mine
McCormick County, SC

Table10a. Individual Free Voluma Calculation

June 2007

Table10b. Free Volume With Ponds Acting

as a Combined System

Ponds A,B,C,Dand E

Minimum Surface Minimum Free
Surface Area| Bank |Free Volum Area Bank Volume
Pond Elevation Pond Elevation
Ft above Ft above
Ft2 Waterline Gal x 1000 . Ft2 Waterline Gal x 1000
IPond A 36700 0.85 233 lPond A 36700 0.85 233
([Pond B 18200 0.98 133 [lPond B 18200 0.85 116
[[Pond C 16600 0.93 115 [[Pond C 16600 0.85 106
[IPond D 8300 1.16 72 liPond D 2300 0.85 53
Pond E 26000 12.23 2378 ([Pond E 26000 11.81 2297
lFTond F 100000 0.49 367 |lm|. 105800 2804
[Pond G 26900 0.11 22 Ft - Feet
|[Pond H 22200 Q 0 Ft2 - Square Fest
Ft - Feet Gal - Gallon
Ft2 - Square Fest
Gal - Gallon

Table 10c. Free Volume With Ponds Acting as a
Combined System
Ponds F,Gand H

Note: For Ponds A thru E, release would be at the
lowest point, survey point 1 in Pond A. Therefore,
this calculation shows the free volume available at

the minimum elevation.

Minimum
Surface Area| Bank |Free Volume
Pond Elevation
Ft above
} Fe2 Waterline Gal x 1000
Pond F 100000 0.22 165
Pond G 26300 0.22 44
Pond H 22200 0.22 37
OTAL 149100 245
Ft - Feet
Ft2 - Square Feet
Gal - Gallon

Note:For Ponds F thru H, any rainfall would be presently released at
a breach in pond H at location 111A. Should this breach be
repaired, the next logical breakthrough would be at location 105 in
Pond G. This would not cause total failure. The next location that
would lead to complete failure is location 106 in pond G. This is the

most southern point of pond G. These calculations are based on the
elevation of loration 1086.
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Table 11. Pond Response to 100 and 250 Year Storms

Barite Hill Gold Mine
MecCormick County, SC
June 2007
Table 11a. Process Area Process Ponds Acting as a Combined System
Remaining Volume After
Minimum Bank Free 100 Year | 250 Year
Pond Area Elevation Volume |- Storm Storm 100 Yr 250 Year
Storm Storm
. Ft2 Ft above Waterline |Gal x 1000 |Gal x 1000 |Gal x 1000 |Gal x 1000 |Gal x 1000

liPond A 36700 0.85 233 371 837 -137 -604
fPond B 18200 0.85 116 184 415 -68 -299
(Pond C 16600 0.85 106 168 379 -62 =273
IPond D 8300 0.85 53 84 189 -31 -137

Pond E 26000 11.81 2297 263 593 2034 1704
TOTAL 105800 2804 1068 2414 1736 | 390

Ft- Feet Mote: Calculations based on 100 year 24 hour period rainfall of 16.2

Ft2 - Square Feet inches, and 250 year 24 hour pericd rainfall of 36.6 inches.

Gal - Galion

¥r- Year

Table 11b. Southern Process Ponds Acting as a Combined System
Area Minimum Bank Free 100 Year | 250 Year R?Jgi";:_"g v°':2‘:£::’
Pond Elevation Volume Storm Storm
Storm Storm
Ft2 Ft above Waterline |Gal x 1000 |Gal x 1000 |Gal x 1000 |Gal x 1000 |Gal x 1000

Pond F 100000 0.22 165 1010 2281 -845 -2117
IPond G 26900 0.22 44 272 614 -227 -569
Um'nd H 22200 0.22 37 224 506 -188 ~470
TOTAL 149100 245 1506 3402 1260 -3156
Ft - Feet ~ Note: Calculations based on 100 year 24 hour period rainfall of 16.2

Ft2 - Square Fest

Gal - Gallon
Yr- Year

inches, and 250 year 24 hour period rainfall of 36.6 inches.
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Table 12. Process Pond Water Sample Nitrate and Sulfate Results

Barite Hill Gold Mine
Me¢Cormick County, SC
June 2007
B Nitrate Sulfat
. a

“ Sample Location mgiL mgiL
(t Pond A Sw 0 > 200
Pand A L 0.8 > 200
Pond B SW 0 > 200
PondB L > 10 > 200
Pond C SW 0 > 200
PondCL 0.25 > 200

Pond D SW 4] 85
PondDL 0.32 > 200
Pond E SW 0 > 200
Pond F SW 4.6 > 200
Pond FL 0 > 200
Pond G SW 54 > 200
Pond G L 0 > 200
Pond H SW 3.2 > 200
PondH L >10 > 200

Pond | SW 0 8
——— —— — )

U - Results above maximum detection limit of 10 mg/L
U1 - Results above maximum detection limit of 200 mg/L
mg/L. - milligrams per Liter

SW - Surface Water

L - Leakage Detection Pit
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Table 14. Southern Process Pond Leakage Detection Pit Water Sample Analytical Results

Barite Hill Gold Mine
McCormick County, SC
June 2007
FL GL _ HL
Result Qual. | Result Qual. Resuit Qual.
0.2|U 0.2|u 0.083{U,J,0

Aluminum 51.0]U.4,0 240.0 76.0]U.,J.0
Antimony 60.0]U 60.0|U 12.0|U J,0
Arsenic §.6]R,0 30.0 240
Barium 25.0]4,0 63.0|J,0 16.0]J,0
Beryllium 5.0|U 5.0|U 5.0|U
Cadmium 5.0JU 0.63]U,J,0 29.0
Calcium 110,000.0 40,000.0 160,000.0
Chromium 4.7|U 4,0 10.0 0.88|U,J,0
Cobalt 350.0 190.0 270.0

w [Copper 620.0 160.0 1,400.0

; Iron 160.0 13,000.0 46.01U,J,0

é Lead 8.2|U0.J,0 8.6/U,J,0 4.41U,),0

Z |Magnesium 4,000.0(J,0 4,600.0/J,0 6,600.0

< [Manganese 110.0 10.0[U,J,0 360.0
Nickel 19.0]J,0 13.0/J,0 89.0
Potassium 53,000.0/.,0 52,000.0/J,0 45,000.0]J,0
Selenium 130.0 750.0 2,700.0
Silver 8.6]4,.0 10.0|U 10.0{U
Sodium 1,500,000.0 1,600,000.0 1,300,000.0
Thallium 25.0(U 25.01U 25.0[U
Vanadium 1.9(J,0 19.01J,0 50.0{U
Zinc 4.4|UJ,0 440,00 340.0
Cyanide 53.0 30,000.0 5.8|U,J,0
WAD Cyanide 10.0|U 75.0 10.0|U

All results are given in microgram per liter (ug/L})

U - Under MDL

MDL - Minimum Detection Limit

J - Estimated

"~ O - Other Quailifier, See Appendix B For Full Data Report and Definition of Qualifiers.

Qual - Qualifier

WAD - Weak acid dissociable
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Table 15. Hazardous Waste Categorization (HAZCAT) Resulis

Barite Hill Gold Mine

MecCormick County, 5C
June 2007
Evaporation . Water
Test Oxidizer/Acid ‘l'est_ Solubility Test Other Tests
u: T s bt
. ¢ |° - 3 o
@ CE e | & B F || 2| =
S lla| 2 (5| 25|22 2|5 |5s|°8|2|8|2 | %
e E| 2| 5 || =¢ |38 2| 5 |EE(282|2|E|2|2 Notes: 3
3 g (5] % Sal & s |-2|58|2|5|E| & =
= o c |s ||| 8| e
£ 2 5 8
T | 3 k-] O
Mutltirae responded to ammonia
vapors and low oxygen when
D-1 | 13| pos | white |neg pos neg | neg | neg sampling drum headspace. Drum Neg.
labeled as Amersep MP 3R, 6KL-
0650-RL, 547-22-525
Black drum with installed metering
D-2 |10{ neg | white |ne " n pump
D-3 |4]neg neg| ne Sinks nag n
D4 |4]n neg| n Sinks neg neg
DS | 5| ne n n negl neg | h Drum Labeled MEK na
Drum Labeled Hydrochloric Acid 20
D6 | 1| ne Be
MT-1 | 12] neg neg| po neg Possible Carbonate
MT-3 | 7 { neqg Possible Potassium Sulfate
MT-4 | 1| neg Possibly Hydrochloric Acid
MT-5] 5 | neg
T-1 | 11] neg n pog n Possible Carbonate
T-2 | 7 [ neg neg neg
neg - Negative

pos - Pasitive
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Table 16. Other Sample Analytical Results
Barite Hill Gold Mine

MDL - Minimum Detection Limit

J - Estimated

O - Other Qualifier, See Appendix B Full Data Report and Definition of Qualifiers.

Qual - Qualifier

ha - Not Available

McCormick County, SC
June 2007

Sample Heap Leach Pile Crust Ingot Room Pit White Pile
Taanareoaated Result Qual. Result Qual. Result Qual.
Mercury 0.13]U,4,0 3.6l4,0 0.11|U,J,0
% Solids 79.0 74.0 90.0
Aluminum 3,200.0]J,0 8,100.0]J,0 4,700.0/J,0
Antimony 7.6]U,J,0 41.0|U,J,0 6.6/U,J,0
Arsenic 29.0 24.0 1.4
Barium 67.0 1,200.0 62.0
Beryllium 0.18|U,J,0 0.09]U,J,0 0.95
Cadmium 0.11|R,0O 6.2 0.08(J,0
Calcium 3,500.0 31,000.0 380,000.0
Chromium 1.5 370.0 34
Cobalt 12.0 6.6/J,0 0.19/4,0

E Copper 260.0]J,0 6,300.0(J,0 7.2]4,0

 liron 13,000.0 210,000.0 1,000.0

§ Lead 17.0 160.0 2.8

< [Magnesium 2,200.0 1,100.0 350.0(J,0
Manganese 100.0 1,200.0 9.4
Nickel 1.11J,0 170.0 24(J,0
Potassium 1,500.0 7,600.0 63.0/J,0
Selenium 7.2 360.0 3.9]U
Silver 1.3]U 120.0 1.1jU
Sodium 95,000.0 20,000.0 39.0|]U,J,0
Thallium 3.2|U 17.0|U,0 2.81U
Vanadium 13.0 44.0 6.4
Zinc 100.0}J,0 16,000.0/J,0 3.6]V,J,0
[Cyanide 1.4]U,J,0 620.0]J,0 0.67|U,J,0
WAD Cyanide na na 280.0(J,0 na na
All results are given in mﬁ@rams per kilogram {mg/kg} dry
U - Under MDL
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Table 17. Process Pond Labels and pH Results
Barite Hill Gold Mine
MecCormick County, SC
June 2007

Y
=]
-
o
D
5

9.30
9.10
9.08
9.20

#

—|T|®|MmM|Oo| | B >

Notes: Pond | was located west of the main parking area. It can be described as a
shallow depression with a large quantity of downed trees that collects
pooled water.

Pond locations and sizes are given for reference only. Figures are not
to scale.
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRON
8A34H
STREAM NAME [NHAAED : Locnnon_m_lﬁnm&u‘r oF SITE, UPstacan of roiv Nﬂ‘m SUTé st
STATION # {__ RIVERMILE ______ | STREAM CLASS
LAT LONG RIVER BASIN _
STORET # AGENC‘%__FT [},._Ilawlll.h [
INVESTIGATORS . MMY MMIGRe, S L\cK,r C. Sussmba
FORM COMPLETED BY DATE REASON FOR SURVEY S74(AA Doticy
C-GU‘SW '"”E“—”‘" ‘B manttiaing | Glofn M

R. 7.0

WEATHER Now Past24  Hasthere been s heavy rain in the last 7 days?
CONDITIONS Rhours D ¥es No

synnt & emberas) 3 Tempersand S o (E51IM87Y

;
BE S |8 TR g o

STEE LOCATION/MAP § Draw a map of the site and indicate the areas sampled (or attach a photograph)

poret B2
CHENM lcar ony,

Mol Lecation
N AN AT
(U‘-ﬂ'?w

2
o
", < ) 82473

‘& ch@nae/p,r
onel,

CHARACTERIZATION MMMt O Tidal g‘ggfg‘me ,w{fm"wfyﬁ C

w ét.:lm (l:r)g:ll . 2 s f ? ' Catchment Ares_______km'*
‘on-glacial montans xture o m
x-‘y n M‘t'?) D Swarmp and bog DOther ot

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 A-5
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

Estimated Siream With (3,5 m
Sampling Reach Avea l m?
Area [n kan? (m*x1000) kinit
Estimated Stream Depth Ol m

Swrface Velocity _—niser
{at thalweg) J'L“v

(BACK)
WATERSHED Predominant Surrowndiog Landuse houl Walershed NPS Pollution
FEATURES Forest aC No evidence O Some poiential sources
Field/Pasture & Industrial Q Obvious sources
3 ﬁé‘faﬂm O Other Locsl Watershed Erosiom
DNore OModerate QO Heavy
ARIAN ate the dominant type d the dominant specles presest
i’%ﬂ;g%) Eﬁ'llcees d W lHEi'ﬂﬁes R Q Hesbaceous
dominant species prosent _ TALS! CUICA_ptnE * BEC 1y
Sesded Ml = YOO,
'TREAM Estimated Reéuach Length m (g
FEATURES * GPartl cpon™ Qparty s}nded)l’:lShaded

High Water Mark n
Proportion of Reach Reprmltcd by Stream

QRi: u@ h{)

@ Pool
Channelized DVes

O Floating Algae
domiwaut species present

) Attached Algae
2

DaaPresent OYes  @No
LARGE WoODY v Ggrt o Lt W /v E
Demsity of LWD  ______ nikm? (WD resch ares).
ATIC Imdicate the dominant type and vecord the dominagt Beclu
VEGETATION QX Rooted Q Rooted submergem R QFres fosting

Portion of the reach with aquatic vegetation 0w

WATER QUALITY Temperature *C Il N o
Specific Cmduct:m_ﬂ_.li_“‘/é L D Fnh Se“%mmwl
Dissolved Orygem L Y
Water Sorface Ofls
o 2, D8lick OQSheen QGlobs Q) Flecks
2 WV @None Q) Other
pdmel 7 G T g
S| tll'lnd O Turbid
‘WQ Instrurcent Used U Gpague O sllshl a
SEDIMENT/ Odors osits
SUBSTRATE @ Normal O Sewage Q1 Petrolewn udge L) Sawdust QP D Sand
gcmw O Anaerobic CINone_ D Relict shells 4 Other
Looldpg at stmus which are mot deeply embedded,
Oils are the undersides black in eolor
DAbsent DSlight OModerte O Profuse O Yes No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
{should add up to 100%} {does not mecessaridy add up to 100%%)
Subsirate Diarseter % Composition in | Substrate Characteristic % Co ition in
Type Sampbug Reach Type Sampling Area
Bedraock Jo Detritus sticks, woo& cgarse plamt
mmds s
Bowider | > 256 mm (10%) \ Wit
Cobble | 64-256 mm (2.5°-10) Muck-Mud | black, very fine onganic ~ *
: 20 (FROMD nﬂ»’« v/A
Gravel 2-64 mm (0.1"-2.5")
Sand 0.06-2mm (gritty) [ Marh grey, shell fragments % /
Silt 0.004-0.06 mm ”A
Clay < (1,004 mm {slick)
A6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1

32




g\‘/!

HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAMNAME G 2ed7~ | rocarion gA147 -]
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY Lo [Eishs Wd|G ] gu{;fﬂc
INVESTIGATORS 2 HENRY [ », aléto /5. e [C. Guss PN
FORM COMPLETED BY | ¢ Guss~ | pATE @ REASON FOR sun
ME _2ieb o em | B} mlfMJN
Habitat Condition Category
Parameicr Optimal Subeptimal Marginal Poor
Greater than 50% of 30-50% mixof stable | 10-30%mix of stable | Less than 10% stable
1. substrate favorsble for | habitat; welksuited for | habitat; habitat habitat; lack of habitat is
Substratel epifaunal colonization and | full colonization potential; | availsbility less than obvious; substrate
Availoble Cover fish cover; mix of snags, | adequaie habitat for desimble; substrate unsiable or lacking.
submerged logs, undercut | maintenance of frequently disturbed or
banks, cobble or other populkations; presence of | removed,
gtable habitat and at stape | additional substrale in the
10 allow full colonization | form of newiall, bat not
potential (Le,, logs'smags | yet prepared for
that are not new fall and | colonizmtion (may rate at

hgendofsule

‘g' Fid e 132 1 i
=4 Mixture of soft sand, rond, Hard-pan clay or bedrock;
2 | 2. Poel Subsirate | malerials, with gravel and { or clay; mud may be bottoms; little or no rook 10 100t mat o vegetation,
E Characterization | firon sand prevalent root | dominant; some root mats | mat; no submerged
mats and submerged and submerged vegetation | vegetation.
i 19- 18 11 16|45 1413 12 13
] " e
s Majority of pools krge-
2 | 3.Pool Variability | shallow, large-deep, deep; very few shallow.
[ small-shallow, small-desp
pools preseat, — _— . e :
g m——— 30 19- 18 1716 L 1S 18 1312 1
b Litile or no enlargement | Some now inarcase inbar | Moderate deposition of | Heavy deposits of fine
4, Sediment of islands or point bars formation, mostly from oew gravel, sandor fine | material, increasad har
Depnsition and less than <20% of the | gravel, sand or fine sedinvent on old and new | development; more than
homrlaﬂ'ecmlby sediment; 20-50% of the | bars; 50-80% of the 80% of the bottorn
deposition in pools. depasits at obstructions, | almost absent dus to
constrictioty, and bends; | substantial sediment
moderate depositionof | deposition.
) 16113 14 13 12 11| 6] 54 3
Water reaches base of Water fills >75% of the | Water fills 25-75% of the | Very litile water in
5. Chanpel Flow both lower banks, and available channcl; o avaitable channel, and/or | channe] apd mostly
States minirmal amodnt of <25% of channel substrate | riffle substrates are mostly | present as standing pools.
chanvel subetrate is is exposed. exposed,
exposed.
SCORE 20 1918 1S L4 43— H—9—F 515 & 3 2.1 0
e
Rapid Bivassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 A-9
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

%. Bank Stability
(scere cach bank)

Parameiers to be evaluated broader thap sampling reach

Habli Condition Category
kuisiitad Qptimst_ Sabgptmal | Marzinal Rose
&. Channe) Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, ususlly in areas of | extensive; embankments | or cement; over 30% of
minimal; streamn with bridge abutments; or shoring structures the stream reach
normal pattern. -| evidence of past present on both banks; and § channelized and disrupted.
i channelization, ie., 40 to 80% of stream reach § Insiream habitat greatly
dredging, (greater than channelized and disrapted. | attered or removed
past 20 yr) may be entirely. -
present, bt recent
channelization is not
L present. -
SCORE D 1918 17 6] 15 04 13z 9 87 6] 43210
Thebends in the streatn | The bends in the stream. | The bends in the stream | Channel straight;
7. Chansel increase the stream length | increase the stream length | incncase the stream length | watorway has been
Simuasity 3 to 4 times lomger than if 1 | to 2 fimes looger tham if | 1 to 2 times longer than if | channelized for 2 long
it wag in a straight line. it was in a sirRight line. it was in » straight line. distance.
(Note - channel braiding is
considered normal in
constal plains and other
low-lyiog arcas, This
garamneter is not casily
ntedinthesemt

Banks stable; evidence of

6 )15 141595 |

Unstable; many eroded
ezosion of bank failure 60% of bank in reach has [ areas; "raw™ areas
absendt or minimal; liele areas of exosion; high frequent aloog smaight
potential for future erosion potential during [ sections and bends;
problemy <5% ofbank floods. obrvious bank slonghing;
affected. 60-100% of bank has

erosional scars,

s ———.

-2

Less thaw 50% of the

More than 90% of the 70-90%% of the streambank:
9. Vegetative streambank surfaces and | surfaces covered by native | aurfaces covered by streambank surfaces
Prolection (score immedisie riparian zone | vegetation, i one class | vegetation; disrupti ctrvered by yegetation;
each bank) covered by native of plants iz not well- obviows; patches of bare | disruption of streambank
vegetation, inchuding represented; disruption soil or closely cropped vegetation is very high:
Note: determine left | irees, understory shrubs, | evident bat not affecting | vegetation common; Jess | vegetation has been
of right side by of nonwoody full plant growth potential | than one-half of the removed to
facing downstream. | macrophytes; vegetative | do any great extent; more | potential plant stubble 5 centimeters or less in
disruption through grazing | than one-half of the height remaining. avcrage stabble height.
or mowing minimal or not | potential plant stubble
evident; almost all plants | beight remaining.
SCOME.__(1B) fLefBak -~ 10 Q| 3 7176 | 5 4 3 2. 1 a
SCORE __ (RB) [RighBank .. 18 ( NI 5. 4 2. 1 @
Width of riparian zone Width of ripatian zone 12- | Width of riparian zone 6- | Width of riparian zone <6
10. Riparian >18 meters; human 12 meters; humean 12 meters; human mieters: litdle or no
Vegetative Zone activities {i.e,, parking activities have impacted | activities have impacted | riparian vegetation due to
Width (scorc each | 1pts, roadbeds, clear-cuts, | zone only minimally. 20ne g great deal. humsan activities.
bank riparian zone) | jaymg or crops) have not
impacied-rone.——
SCORE __ (LB} [LeABak = (0 9 3 4 3 2 i 0
SCORE ___ (RB) | Right Bank. y 9 3 ? 4 3 2 1 0

A-10  Appendix A-1: Habitat Assessment and Physicochemical CRaracterization Field Data Sheets - Form 3

34




BENE.H]C MACROINVERTEBRATE FIELD DATA SHEET

Q)

STREAMNAME__ Ha<dF—1 Location BN 247-7
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIMN
STORET # AGENCY RAC [ £2T
INVESTIGATORS  ALLR AENRY ) LOT NUMBER
FORM COMPLETED BY DATE %’ REASON FOR SURVEY
C. GWN e Y |30 povipiisng. 2o ther
- :
HABITATTVPES I indicat age of each habitat type present ¥'s
Q@ Cobbi QSnegs §¢ % O Vegetated Ba %  QOSand~? %
QSu bytes____% Q Other ¢ %
SAMPLE Gear wed ADframe  Dkick-net © Other
COLLECTION
How were the samples collected? @ wading Ofrom bank 0 from boat
Indicate tb7numberof]nbsﬂ(kb taken Im each habitat type.
DCobble_/*%%  C)Snags Q Vegetated Banks Q Sand
O Submerped Macrophytes QA Other ( —_
GENERAL (2%
COMMENTS waf W MUGRP pry (o T -

éaw mvél—'f?l’@"”‘““ Fin Nﬂ!/fAT)
Hich Mom‘f_/ﬂlﬂ‘_ﬂ[

QUALITATIVE LISTING OF AQUATIC BIOTA
Indlcate estimated abandance: 0 = Absent/Not Observed, 1 =Rare, 2=

Common@ Abundant, 4=

Dominant
Periphyton @7234 Slimes @%234
Filamentous Algae 0@ 2 3 a Macroinvertebrates 0t 2(D 4
2.3 4 Fish (D123 4
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: { = Absent/Not Observed, 1= Rare (1-3 organisms), 2 = Common (3-9
organisms), 3= Abundant (10 organisms), 4 =Dominant {~50 organisms)
Porifera 0 1 2 3 4] Apisoptera 0 1 2 3 4| Chironomidae o123 4
Hydrozoa 0 1 2 3 4] Zypopiera 0 1 2 3 4| Ephemeroptera 01 2 3 4
Platybeiminthes 0 1 2 3 4] Henmipiera 0 1 2 3 4| Trchopiera 60! 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4| Other 01 234
Hirudinea 0 | 2 3 4| Lepidoptera 01 2 3 4
Oligochacta ¢ 1 2 3 4] Sialidae 0 1L 2 3 4
~0—T I3y 4 | Corydalidse 01 23 4
Amphipoda 0123(%Tipulidae 012 3 4
Decapoda 0 1t 3 4| Empididae 01 23 4
Gastropoda 0 1 2 3 4] Simulidae 01 2 3 4
Bivaivia 0 1! 2 3 4| Tabinidae 012 3 4
Cuicidge o 1 2531
v, 9(““‘“

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 1

A-25
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

mf‘ﬂ\‘

(FRONT)
STREAM NAME LOCATION  R119¢j-7-%
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # ' AGENCY JEAC /{l‘f/p {c
INVESTIGATORS ( C\uéhwj £, RbNpy lﬂJ\\]CEa fg, GU._tu
FORM COMPLETED BE DATE {21131 REASON FOR, SURVEY )
Vs R TIME M pidlag [ B0 - SR £t
. [
WEATHE&W Now l'ulu E'la{rgm%oamthllmm7dws’
}

stom ey i D air Temperatarel 3 o (6s7108160)

u
a
a],@l‘f,\‘“‘w %§ wm(mm)% o

My g 'f’} LALEL 1eed

(\p\famﬂb TLW

| STE LOCATIONMARP || Draw s map of the sie and indieate the areas ssrupled (or atiach a photegraph) . 3]1147-3)1'
| | pare of
( 4 '

CHARACTERIZATION | | Perennial Q intermitent O Tidd E 1.'.1«:-!::‘w|r13.ep;e Q Warmwater
J] Stream Origin Catchment Avea_ ______ km?
g Non-glacial Em% origins I
montane
2 Swamp and DOth,

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinveriebrates, and Fish, Second Edition - Form ]
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED s“;duuimm Serrounding Landuse Local Watershed NPS Pollution
FEATURES Forest O Commercial QO No evidence R Some potential sources
€ FieldPastare 3 Industrial 0 Obvicus
 Agricultural &) Other
[J Residential al Watershed Evoslon

Neme O Moderate T Heavy

WM ON H%ﬂu dominanttypmrd the dom preent a
- D peeds [ s 3:«)*_‘;

{18 meter bufier) demimant species preseut g é.é(.
INSTREAM Estimated Reach Lo m o) _ Canopy Cover & rheh
FEATURES mmm o “:x ' M @Paky open D Partly shaded @ Shaded
- High WaterMark 11 o
Sampling Reach Area m?
Proportiem of Reach Represented by Stream

Area in km® (o1 1000) km? '?]lnj lon% ORen 5 __%

Estimated Stream Depth Q 35 m Cll’ooi Eh %

Surface Velockty _ _ misec Chunpelized PYezs ONo

{at thalwep)

DamPresent OYes QNo

LARGE WOODY LWD m MININE O pe
RS Density of LWD _ﬁm’/hn‘(l.\\fmm”u)

A%A‘l‘lc Indicate the dominant type and record the deminant species present
ATION CJ Rooted Rooted submergent 6 Rooted floating £} Free floating
O Floating Algae Attached Algae

dominant species presost
Portion of the reach with sgwatic vegehﬁonz._s_%

WATER QUALITY Temperature__J4,| °C ster Odors
S

NormalNone O
Specific Contuctance_L. 55 7 Q rguolmm gﬁoﬁagal

O Fishy
Dissolved Ozygen 074 ‘-Inj/!.

Water Surface Oily
pH E Sick " CiSheen OGiobs O Flecks
- e T
Turbidity 44 7 m Turbldity {if not recasarcd)
tra msui_JiL Q Clear ﬁsn tarbid O Turbid
WQInstrumea B Opaue O Staned DOther_ _____
SEDIMENT! Odors Dt?odh
SUBSTRATE ) Norrnal O Sewage Q Petroleum D Sudge O Sawdust m ] ﬁSand
gghl:mﬂiml Q Anacrobic O None T Relict shells @ Other E'le
N Looking at stones whick are mot deeply embedded,
Oils are the undersides black in color?
FAbsml QSlight O Moderate O Profuse O Yes QO No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
{should add up to 100%) {(does not mecessarily add up to 100%)
Substrate Diamcter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type smlfu Ares
Bedrock | CAAARE, PLIdn irr 36 Detritus | sticks, wood, coarse plant e (Piags)
Doulder | > 256 mm (1) 7% Ak .
Cobble | 64-256 mm (2.5"-10%) 14 Muck-Mud | Mack, very fine arganic
Gravel | 2-64 mm (0.1°-2.5%) i6
Sand 0.06-2mm (gritty) 1o Mart grey, shell fragments
Silt - | 0.004-0.0¢ mm
Clay - | <0004 mm (stick)

A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME LOCATION A{{ 1T~ )
STATION#___.___ RIVERMILE __ ___ | STREAMCLASS
GLI = [LaT LONG RIVER BASIN
STORET # AGENCY AT [ prhndQWle [ EE A
INVESTIGATORS  fLich Hearw 7 C. ewawhw_[ﬁ H.I.'é_l ST Feedepicks
FORM COMFLETED BY o m-rz 1!;;1 foi REASON FOR SUR
(. GlUsstded adS” Gl BUpILGs JMVEYIJ I H‘H
Fabitat Condition Category
Parameter Optimal Suboptimal Margiasl Peor
Greater than 50% of 0-50% mixof stable | 10-30% mix of stable | Less than 10% stable
1. Epiéaunal substrate favorable for | habitat: well-suited for | habitat: habitat habitat; lack of abitat i
Substeate/ epifaunal colonization and | fuil colonization potential; | availability less than obvious; substrate
Available Cover fish cover; mix of snags, | adequate habitat for desirable; substrate unstable or lacking.
submerged logs, undercat | maintenance of frequently disturbed or

banks, cobble or other populations; presence of
stable habitat and at stage | additiosal substrate in the
wallow full colonizaton  § form of tewfall, but not
potential (ie., loge/snags | yet prepared for
lhﬁmﬂmfalland colonization (may rate at
igh end of scale)

§lashe oz lw s 8.7 6b5.4.3:2.1 0

Mixture of substrate Mixture of soft sand, mud, ] All mudorelay or sand | Hard-pan clay or bedrock;
2. Pool Substrate | materialy, with gravel and | or clay; ooud ray be botiom; little or no root DO 1001 At or vegetation,
Characterization | finn sand prevalent; oot | dominant; some oot mats | mat; no submerged
and subuerped vegetation | vegetation.

present.

BY 1 4 312 0 5 473 2.1
Misjutity of pools lacge- Majarity of pools small-
3. Pool Variability | shallow, arge-deep, decp; very few shallow. | prevalent than deep pools. | stallow or pools absent.

SCORE

SCORE TI9 18 17 16| 15 14 132 11 [1040) 87 6] 35 4.3 2.1 .0

Parameters to be evalusted In sampling reach

Litile or no enlargement | Some new increase in bar | Moderate deposition of Hieavy deposits of fine
4, Sedimeat of islands or point bars formation, mostly from new gravel, sand or fine | matesial, increased bar
Depeiition and Jess than <20% of the | gravel, sand or fine sediment on okl and new | development; more than
bottorn affectsd by sediment; 20-50% of the  § bars; 50-80% of the §0% of the bottom
sediment deposition, bottom affected; slight botiom affected; sedimem | changing frequently; pools
deposition in pools. . J deposits at obstuctions, | almost absent due to

constrictions, and bends; | substantial sediment
moderate deposition of deposition.

- poots prevalet.
SCORE 0 19 sliny el 45 14 1312 1w 92 3 7 6)5s . 4.3 2 1 0

‘Water reaches base of Water fills >75% of the | Water fills 25-75% of the | Very little water in
5. Channel Flow boih lower banks, and available channel; or available channel, and/or | channel and mostly

Statuy minimal amoun of «25% of channel substrate | riffle substrates are mostly | present as standing pools.
channel substrate is is exposod. exposed.
exposed, _ — -
SCORE 20 19 I8 127 64— K—H—i—21T 615 4 3 2 1. 0
5S¢

Rapid Bivassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 A-9
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

8, Bank Stability
(score cach bank)

SCORE___(LB)

9. Vegetative
Pretection (svore
each bank)

Parametary te be evaluated broader than sampling reach

Note: determine Icit
of right gide by
fiving downstream.

SCORE ___(LB)
SCORE __(RB)

Habitat Condition Category
Parsmeter ]
ptimal Subeptimal Marginal L
& Channel Channtlization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in aress of | extensive; embankments | or cemnent; over 30% of
minimal; stream with bridge abutments; or shoring structures the stvam reach
normal patten, evidence of past present on both banks; and | chaswelized and disrupted.
channelization, i.e., 1o §0% of stream reach | Instrearn habitat greatly
dredging, (greater than chanpelized and disrapted. § altered of removed
past 20 yr) may be . Ventirety.
present, but recent
channelization is not
present,
SCORE 19 13- 27 16 )15 dazaz 2 g1 Jioc o 8 7 6]5 43 2 1.0
Thebends in the strearm | The bends in the stream | The bends in the stream | Channel straight;
7. Channe) increase the stream length | increase the stream length | increase the stream length | waterway has been
Simwosity 3 30 4 times longer than if ] | to 2 times longer than if | 1 to 7 times longer than if | channefizad for a long
it was in a straight line. it was in a straight line. it was in a straight fine, distance.
(Note - channe! braiding is
considered nommal in
coastal plains and other
low-lying areas. This
parametar is not easily
rated in these areas.)

PR RIS

Banks stable; evidence of | Moderately stable; Modcrately mnstable; 20- | Unstable; many eroded
ercsion or bank fadlure infrequent, sroall arcas of | 60% of bank in reach has | areas; “raw” anas
absent or minimal; little | erosion mosily healed areas of emxion; high frequent along straight

for future over, 5-30% ofbankin | erosion potential during | sections and bends;
problems. <3% of bank | reach hag areas of erosion. | floods. obvious bank doughing;
affected. 60- E00% of bank has

erosiofial scars.

bnthﬂ wld ) s 7 .5 & .3

70-90% of the steambank § 50-70% of the streambank | Less than 50% of the
swreambank surfaces and | surfaces covered by native | surfaces covered by streambank surfaces
immediate fiparian zone | vegetation, butoae class | vegetation: disruption covered by vegetation;
covered by native of plants is not well- obvious; patehes of bare | disruption of streambank
vegetation, including represented; disruption soil or closely cropped vegctation iy very high;
trees, understory shrubs, | evident but notaffecting | vegetation common; less | vegetation has been
or nopwoody full plant growih potential | than one-half of the femoved 10
macrophyles; vegetative | to any great exteot; more | potentiad plant stubble 5 centimeters or bess in
disraption through grazing | than one-half of the height remaining. average stubble height.
ormwingminimalormt potential plant stubble

height remaining,

{(2f.8 7. 6. 4 2 0
mmm 1l 8T s 5. 4 2 1 b

Width of riparian zone 6-

Width of riparian zone Widkh of ripatian zone 12- Width of riparian zone <6
10. Riparian >18 meters; human 38 meters; human 12 meters; burnan meters: litle orno
VYegetative Zoune activities (i.¢., parking activitics have impacted | activitics have impacted | diparian vegetation due o
Widih (score each  Viots, roadbeds, clear-cuts, [ zooe only minimally, 2o0n¢ a great deal. human activities,
bank riparian zone) Niawmg, or crops) have not
SCORE__ (LB) |LefBank. (T0°9 T s 4 3 i
SCORE___(RB) [RigmBank (10) 9 8 7 6 5 4 3 2 )
¥l
Total Score l d0 §%
v e

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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BENTIIIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME Lﬂdﬂﬁ:}- rocamoN gfl) 77

STATION # STREAM CLASS

LAT LONG RIVERBASIN .

STORET # AGENCY £ NG | £0T [odmitlllikc

INVESTIGATORS &Aﬂeﬁg lmﬁr. p0a | Chois vasem S Feged] LOT NUMBER

FORM COMPLETED BY st | DATE 41 REASON FOR SUR pphct
C. 6V TIME _QLE. cop ™ | (paesgicp sv4 Y I priv
HABITAT TYPES Indicate the percestage of each habitat type preseat
QCobble % QSnags. % O VegetatedBanks_ _ %  QSand_ %
Q Submerged Macrophytes____% UO&:((_E,\P ety 1o _%
SAMPLE Gearwed D-fame Qiick-net O Other
COLLECTION ' ,
How were the samples collected? (bwading ¥ from bank Q from boat
Indicate the mumber of jaba/kicka tuken in esch habitst type.
Q Cobble O Snaps O Vegetmed Banks QSand____
U Submerged Macrophytes___ Pother (fihe (M1 ) —
. .
COMMENTS

an\j | a)vﬁw b/
—

N 1PTEAVA poT6d ZN sigfcE

LonF w"é
SuRtIvnIE) b
B6Daaclt .

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundapce: 8 = Absent/Not Observed, 1= Rare, 2 = Common, }=Abundant, 4=

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimmated abundance: 0= Absent/Not Observed, 1= Rare (1-3 organisms), 2= Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Dominant

| Periphyton 01 23 4 Slimes @123 4

Filamentous Algae o)z 3 4 Macroinvertzbrates o123 3
—gL23 4 __Fishy 611_2 3 4

Porifera 0 1 2 3 4| Anisoptera 0 t 2 3 4|Chironomidas 0 | 2 3 4
Hydrozoa 0 1 2 3 4| Zygopten 0§ 2 3 4| Ephemeroptera 0 1 2 3 4
Platyhelminthes 0 | 2 3 4 | Hemiptera 0 1 2 3 4| Trichoptera 01234
Turbellasia 0 1 2 3 4| Coleoptera) 0CD 2 3 4| Other 012 3 4
Hirudinea 0 ! 2 3 4 Lepidopterd 01 23 4
Oligochaeta 0 1 2 3 4! Sialidae 01 23 4

~g—t—2—3— | Corydaliiac 01 2 3 4 ad If
Amphipoda 0 1 2 3 4{ Tipulidae 01 23 4 ?e//’aJ:J,/ﬂ
Decapoda 0 1 2 3 4|Empididae 01 23 4 AN nTed
Gastropoda 0 L 2 3 4| Simuliidac 61 2 3 4
Bivalvia 0 1 2 3 4| Tabinidse 01 23 4

Culcidac 0123 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form !
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME LOCATION BN247-4
STATION 8 RIVERMILE, STREAM CLASS
22 _am LONG RIVER BASIN
STORET # AGENCY ZAc / £R1] Fishrvilslfe.

FORM COMPLEYED BY 4

DATE Jf27[¢? nmsonrous%vm STREP
L Gvnmbids @ PM o~

INVESTIGATORS (. GWH‘AN/L Agnes [ m. igls [, Pastclidn
T Susciens e

WEATHER Now Past 24  Has there been a beavy raim in the Jast 7 days?
P AN Sl T
Ak, storm Tain) 7
SUMNT, wa o rain {steady rain) o Alr Temperatunz *C "
Q showers (itermittent) Q Oiher
_ %D %%clond cover Q__ %

a clear/sunny [ ]

SITE LOCATION/MAP §| Draw 3 map of the site and indicate the ureas sampled (or attach a photograph)
™

f T§ raas u NN o, SITE

(MEE yisiBL S6EP

705 = orine Fhom p¥C
aF STEIP QPN

sl 2474y

Fisv
BRz11-5 2 -
( (i L"é) (04( LAnge
5‘”@« 5
SEREAM ~StremrSunYySten, _ Type
ARACTERIZATION || (@Perennial O Intermittent QO Tidal Coldwater T Warmwaler
N Stream Origin Catchment Area km?

3 Glacial

O Non-glacial montane a of ong ] .

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1




PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES gr]l.:oa'leg? 8Indua ere D&:iﬁdmw O Somie potential sowrces
O Agrcultural O Other A Obvious soures ¢ cegp ppiv~ DHEANE papns ri4f-
Residential Loeat Watershed Erosion

Neoe = QModersle 0 Heavy

BEAANGy | e e o e O

{18 meter n dorminant species present rlégd\] (ﬂff(’\l ”ﬂé_:ﬂ SPLR Kdn{h’cnf

INSTREAM Estimated Reach Len;tw m Cauopy Cover ' o e it

FEATURES e FPamy open | Q Panly shaded 2 Shaded

Estimsted Stream Width ‘ m
Sampling Reach Area I
Ares in kin? (m*x1000) z

High Water Mark m
]l:aropocﬁon of Rench Represented by Stream

] QR‘I‘HL‘_'_‘,_O__%

Estimated Stream Depth Q_b_m QPosl
Sorface Velocity  ____  _m/sec Channclized #BYes QNo
{nt thalwep)
DamPresemt QYes P No
LARGE WooDY LWD m' 0 cChutinal T"Je betndes Wﬁf‘(""wmm-)
Density of LWD Yian? (LWDY reach area)
AQUATIC Indicate the dominawt and record the domimant preseut
V| ATION gkomedmergem WDthcdalhnmgem Bllooledﬂoding [ Free floating
Floating Algas ot m?m- N L sty aviars Dn seng Méns gl
dominant species present ALSA €
Portion of the reach with aquatic vegetation 5 %
WATER QUALITY T LE‘ ol 04 Water Od\
Q cmpevature - Nocmal/None OSevnge
Specific Conductances, W s /e ¢ Q
G Q Fishy 3 Other
Dissotved Oxygen ié_k
Water Susface Olls
pH LIS Q8lick O Sheen DOGlobs D Flecks
- o @None 3 Other
Turbi 207 pPY
- Vsl Oerar Y B armoani 0 Twbid
WQ Instrument Used g Op:.{m 3 rghﬂi a
SUBSTRATE Qltemal  QSewsge  OPetoloum O Dudge OSawdust  QPaperfiber, QSand
Q Chemical 0 bic O Nome Q Relict shells A Oher et i
@ Other_Geaw £6 S50V

Looking st stones which are wot deeply embedded,

Qoment OStight OModerste  QProfise  Oyer ghior Tockinedor?
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
{should add up to 100%) {does net necessarily add up te 100%)
Subsirate Diameter %e Composition in Substrate Characteristic % Composition in > vored
Type Sam:lylpng Reach Tygpe Sampling Ares & "I‘” _ 4“
Bedrock |oatdé Jih B¢ £ Detritus ?ﬂfhﬁa \:so?g. Pgmarse plant " I “3 '?;%aﬂ‘
Boukles |25 “) 25 — m?z GALn £
Cobble | 64-256 mm (2.5™10") | Jo Muck-Mud ?FI%, S fine organie
Gravel 2-64 m (0.1-2.5"} .
Sand 0.06-2mm (gritty) /6 Marl grey, shell frgments
Silt 0.004-0.06 i 3 '
Clay < 0.004 mm (slick)
A-6  dppendix 4-1: Habitar Assessment and Physicochemical Characterization Field Data Sheets - Form |
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HABITAT ASSESSMENT FIELD DATA SHEET—-LOW GRADIENT STREAMS (FRONT)

STREAM NAME LocaTion RN 247 - f
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY 2g8¢ ]g_]f.b\:’tﬂ\lf
INVESTIGATORS (. §- ]MN- [5‘[: L.
/
FORM COMPLETED BY gussihyw | DATE /2 7 REASON FOR SUR /LM ”
(. TME 15 (3B mw& “’ o
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Gareater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1, Epifaunal substrate favorable for habitat; well-siited for tabitat; habitar habitat; Iack of habitat is
Sabstrate/ epifaunal colonization and | full colonization potential; | availability tess than obvious; substrate
Available Cover fish cover; mix of snags, | adequate habitat for desirable; substrate upstable or lacking.
submerged logs, undercut | maintenance of froquently disturbed or
banks, cobble or cther populations; presence of [ removed.
stable habitat and at stage | additional substrate in the
to allow full colonization | form of newfall, but not
potential (ie_, loga/snags ] yet prepared for
that are pot aew fall and izaith
oot transiend). . _
E —— (20,1908 te it e iD 2 1 f1e 98 7 6843210
- Mixture of substrae Mixture of soft sand, mud, | All mud or clay orsand | Hard-pan clay or bedrock;
a 2. Pool Subsirate | materials, with gravel and | oc clay; mud may be bottom; little or no rogt B0 root tat Of vegetation,
g Charsacterizatiom | finm sand prevalent; root | dominant; some root mats | mat; no submerged
: mtsandsubmerged and submerged vegeration | vegemation.
g SCORE Fran ity 1? 1615 4 132 1 | 9 (8) 7 685 48 200 0
z Even mix of large- Majority of pools large- | Shallow pools much more | Majarity of pools small-
2 | 3.Pacl Yariability |shailow, large-deep, deep; very few shallow. | prevalent than deep pools. | shatlow or pools absent,
2 small-shallow, small-deep
é — : 97 13 (%)
2 Little or no cnlargemnent | Some new increase in bar | Moderate deposition of Heavy deposits of fine
4, Sediment of islands or poink bars formation, mostly from new gravel, sand.or fise | material, increased bar
Deposition and less than <20% of the | gravel, sand or fine sediment on old and new | developmient; more than
bottom affectsd by sediment; 20-50% of the | bars; 50-80%4 of the 80% of the bottom
sediment deposition. bottom affected; slight bottom affected; sedimemt | changing frequently; pools
deposition in pools, deposita at obstructions, | ahinost absent due to
constrictiona, and bends; [ substantinl sediment
moderate deposition of deposition.
) | pools prevalent. _ _
SCORE 20 19 18 17 16] 05 34 i3 12 11 |10 9 & 7 § 4 32 1 0
Water reaches base of Water fills >75% of the Water fills 25-75% of the | Very little water in
5. Channe] Flow both lower banks, and available channel; or available channel, and/or | channel and mostly
Statm minimal smount of «25% of channel substrate | riffle substrates are mostly | present as standing pools
chanae] subgtrate is is exposed. exposed.
exposed. -
8 I8 A1t B 7 6|5 & 3 2. 1 0
Rapid Bivcassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 A9
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

(scove cach bank)

9. Vegstative
Protection (score
each bank)

Note: deterrnine left
or right side by
facing downstroam.

Parameters to be evalunted broader than sampling reack

SCORE ___(LB)

(Note - channel braiding is
considered normal in
coastal plains and other
low-lying arean. This

Habfist Coundition Categery
Parameter
Optimal Sybeptimal Margiea) T .
6. Chapnel Channelization or Some channclization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas of | extensive; embankments | or cement; over 30% of
mindmal; stream with bridge abutments; of shofing stractares the stream reach
normal pattern. evidence of past present on both banks; and | channelized and disrupted.
chapnelization, i.c., 40 to 80% of stream reach | Instream hobital preaty
dredging, (greater than channelized and disrupted, | altered or removed
past 20 yr) may be cntirely.
present, but recent
channelization is not
SCORE 20 A9) 182 16|15 145 13 4 1L e 90 307 6F 54 3.2 1@
The bends in the stream The bends in the stream. | The bends in the stream Channel straight;
7. Channel increase the stream kength | increase the stream lengik: | increase the stream length | wateraay has been
Sinuosity 3104 times Jonger than if | 1 to 2 times longer than if | 1 to 2 times longer than if | charmelized for 2 long
it was i a straight line. it was in a straight line. it was in a straight line. distance.

MRy oran

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of erosion.

19. 8 8 - 7.6

Moderiely unstable; 30-
60% of bank in reach has
areas of erosion; high
floods.

5 4. % 21D

Unstable; many eroded
areas; "raw” areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has

emsmnalm

70-90% of the streambank | 50-70% of the streambank
streambank surfaces and | surfaces covered by native | surfaces covered by streambank surfaccy
imunedizte riparian zone || vegetation, ot one class | vegetation; disruption covered by vegetation;
covered by native of plants is not well- obvious; paiches of bare | disruption of streambank
vegetation, inctuding tepresentied; disruption soil or closely cropped vegetation is very high;
trees, imderstory shrubs, | evident but not affecting | vegetation common; less | vegetation has been
of noxwoody full plant growth potential | than one-half of the removed to
macrophytes; vegetative | 4o any greal exient; more | potential plant stubble - | 3 centimetsrs or Jess in
disruption through grazing J than one-half of the height remaining. average stubble height.
of mowing minimal or not | poteatial plant stubble
evident; almost aff plants | height remaining.
allowed o naturall
LeftBank - . (0 3 £ 7 . 6 s 4 3 2 1- 0

2.1, 0
Width of riparian zone Width of riparian zone 12- | Width of riparian 2one 6- | Width of ripacian zone <6
10. Riparisn >18 meters; human 18 meters; human |2 meters; human meters: little or no
Vegetative Zone activities (ie., parking activities have impacted | activities have impacted | ripatian vegetation due to
Width (score each | jots, madbeds, clear-cuts, { zone only minimalty. zone a great deal, hunan activities,
bank riparian zone) lawns, or crops) kave not
2.
SCORE__(LB) |LefiBank (0D 9 8 7 6 5 4 3 2 1 0
SCORE___(RB) |RightBank &0/ 9 7 6 5 4 ]
9l
Total Score )g / {;g
7

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3




BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION {2474

STATION # RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET # AGENCY fn1/ 2é0¢

INVESTIGATORS 2 N/Zngy LOT NUMBER

FORM COMPLETED BY patd fA1je1 REASON FQR SURVEY
TIME j,-'-;j-a——@ ™ Bl [ /stterm gppes

HABITAT TYPES Indicate the percentage of exch habitat type preseat
OCobble ___ % DSnags_ % l:IVegemdeanksld % ClSa.rlliS___%
Q Submerged Macrophy % DOther( 4, g7 ﬁ)_‘%
SAMPLE Gear nsed D D-frame O kick-net Q Other
COLLECTION '
Hww were the samples collected? O wading Q¥ from bank () from boat
Indicate the mumber of jabaMdcks inken in each habitst type.
0 Cobbie DSnags O Vegetaied Banks D Sand
Q) Submerged Macrophytes HOM(@LMTZ@!& )

GENERAL

COMMENTS | (O N E) C&Léd(’i’s@»(ﬂm f)

ALY SN Ta> PoSKE XD per £6 T EMeath,

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated sbundance: 0 = Absent/Not Observed, 1 = Rare, 2 = Common, 3= Abundant, 4 =
Dominant

Periphyton 01 2 3 4 Slimes 01 2 3 4
Filamentous Algae 01 2 3 4 Macroinvertebrates 01 2 1 4
|_Macrophytes 0 1.2 3 4 Fish 0 1 23 4
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated sbundance: 0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2 = Common (3-9

organisms), 3= Abundant (10 organisms), 4 = Dominant (50 erganisms)
Porifera 0 1 2 3 4] Anisoptera 0 1 2 3 4| Chimonomidae 01 2 31 4
Hydrozoa 0 1 2 3 4| Zygoplera 0 1 2 3 4] Ephemeroptera 01 2 31 4
Platyhelminthes 0 1 2 3 4 | Hemiptera 0 I 2 3 4] Tuachoptera 01 2 3 4
Turbellaria 0 1L 2 3 4|Coleoptera f” 0(P 2 3 4/ Other 01 23 4
Hirudinea 0 | 2 3 4[] Lepidoptera 01 2 3 4
Oligochacta 0 1 2 3 4| Sialidae 0 1 2 3 4
Tsopoda T 1 2 3 4| Corydalidae 0 1 2 3 4| ¥ M L7 H iy
Amphipoda 0 I 2 3 4 Tipulidae 01 23 4 ‘
Decapoda 0 1 2 3 4] Empididae 01 2 3 4
Gastropoda 0 1 2 3 4] Simwliidae 01 2 3 4
Bivalvia 0 1 2 3 4] Tabinidae 01 2 3 4

i g0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 A-25
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Figure 2 — Surface Water PaFway for Barite Hill’'Nevada Geldfields Site




PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME LOCATION DHyfn-§
STATION # RIVERMILE, STREAMCLASS
G5y —Prar LONG RIVER BASIN

STORET # AGENCY
INVESTIGATORS  {2.ch, Hw\ [ Chess Gossev{ M Nige [ sco 1 Fredtoscht
FORM COMPLETED B DATE REASON FOR SURVEY s (rtam epACl

ri J_f[a_ G‘L\i“"’ TIME IE% @ M 6 ,},L,jtc ol ﬂmfifIN] "T,«\,-m g

L
WEATHER Now Past24  Hasthere 4 heavy raio in the Inst 7 days?
CONDITIONS howes Yes  PNo
sunnY @  medem @ ArTemperanlS cc ST
a showers (invamittent) Q Other
Z 40 %D *scloud cover %
& > clear/siunny &

SMNL FRIG £ TpiLér (i

4l)

Vnw% a

S
qpuils, 2
7N ! F&O‘S ‘

Troncred() Aash oA stbe (ABURAY  JuIT UpsTedem oF maln

CRANMEL-
tream Sabaystem gm
CHARACTER]ZATION P Perennial -~ U Intermittent O Tidal Coldwat oW
N Stream Origins Catchment Aves km?

Q Giacial ing-fed
D Nm-glaclal montane g Ni of
Swamp and bog

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Muacroinvertebrates, and Fish, Second Edition - Form [

A-5




PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED arululi-nt Sorroundiog Landuse Locsl Watersh Pollution
FEATURES Forest - 0 Commercial QO No evidence U Some polential sources
[J Field/Pasture 3 Industrial 0 Obwicus sources
O Agricuitural OOther
O Residential Lecal Watershed Eresion
PNooe UModerale  OHeavy
d t
fvﬁ.’bﬁ‘ﬁmﬂu Jpicate the dominant type suf record the domipant species present 4 corous
( uffer) dominant species present g , D1 [ oo
INSTREAM Estimated Reach Leagth * l 9 ( ﬂ: Co
FEATURES | i 5 Parlly open . Cl Parly shaded O Shaded
Estimated Stream Width _ 3 m
=3 High Water Mark _ L m
Sampling Reach Area  / w?
Propordon of Reach Represented by Stream
Areaim lan® (mix1000) ____ km? Mm:logy
ORun_____ %
Estimated Stream Depth 2 m
S:trtr;u\rdodty _ _misec Chanoelized JYes QNo
¢ D i DaaPresest DYed QN ¥ MOM Mh{ (ﬂﬂﬁgﬁ{,)
LARGE WOODY W w sed wal¥ 963241 W LALE SHRGT.
Demity of LWD }ian? (LW reach area)
egganc Imdicate the dominant typs and record the dominant 3«.&. preseat
ETATION O Rooted emergemt Q Rooted submergent Rooted flosting QO Free floating
hFloating Algas ¥ Attached Algae
dowminant species present
Portion of the reach with aqwatic vegetation <5 %
WATER QUALITY Temperstare_/ 73" $ e ster Odars :
NormalNone O 8%
Spedﬂc Conductance .51 Petroleum Q
Orygen 5 5.5 5-23,3/& Qi Fishy QOther_
Wi t:l' Surface Oib
pH "-f 2- 3 @ Slick § Eg'ghun QGicbs O Flecks
Tarbiaity /<. | None
WQ Instrument Used Vst D B end O Tubid
QOpagqee Q Sta Q1 Other,
SEDIMENT/ Odors D?uils
SUBSTRATE EiNomal ~ OQSewsge  QPetroleum Qiadge QSuwdust |~ OPsperfer O Send
8 Chemical O Anserobic  QONome Ower_Fdlfime
Looking at stones which wot deeply exnbedded,
Ois are thegmdersld&:s“lrxhck.l:ewl o
B Absent O Slight O Moderate Q Profise QYes WNo
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPFONENTS
(should add up to 100%) (does mot mecessarily add wp to 100%)
Substrate Diameter % Compaiition in Substraie Characteristic % Compaosition in
Type Sampling Reach Type Sampling Avea
Bedrock +a -| Detrinis s!ieks,‘wood,ooar?eplant 202 RSt yras7di
22 Sh e —— - Lo3sld <
Cobble 64-256 5% 10 Muck-Mud | bl fine i '
mm (2 D {75 ec (‘FW organic
Gravel | 264 mm (6.17-25")
Sand 0.06-2mm {gritty) 3 Marl grey, shell fragments
Silt .004-0.06 mm
Clay - < 0.004 mm (slick)

A-6  Appendix A-1: Habitat Assessment and Physicechemical Characterization Field Data Sheets - Form |
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME Location  BHN7 -
STATION# RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET # AGENCY [g_/,eﬁﬁcfﬂ hoveild i

INVESTIGATORS C.6- /inNige | @ Neaet [ 5. fredericks

FORM COMPLETED BY DATE 3" REASON FOR SURVEY e
C. Guss NN TIME P Uro!u}tmf sttghr I
Habiiat Conditien Category
Parameter Optimal Suboptioal Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epitassal subgirate favorable for habitat; welk-suited for | habitat; habitat habitat; lack of habitat ia
Sabstrate/ epifaunal eolonization and | full coloaization potential; | availability less than obvious; substrate
Avallable Caver fich cover; mix of snogs, | adequate habitat for desirable; substrate unstable or lacking.
submerged Jops, undercut | mainienance of frequenily disturbed or
banks, cobble or ether popuiations; presence of | romoved.
stable babitat and at stage | additional substrate in the
form of newfalt, but not
yet prepared for
colonization {xnay rate at
: hl!hendofs@le). _ _
E — 6§ st D12 1 10 9 8. 7 6hs 4 3200
Iy MMeofsunsand,mnd. Al mud orclay or 3and | Hacd-pan clay or bedrock;
3 | 2. Poo) Subsirate | materialy, with gravel and | or clay; mud may be bottomy, little 0z no oot | mo 100t Mat or vegetation.
g Characterization | firm sand prevalent; root | dominant; some root taats | mat; no submenged
mats and submerged aod subimerped vepetation | vegetation.
3 ppuleion conuacn. __ { preseni.
3 SCORE 20049 18017 160 15 14 131211 f1we 9 8 72 6fLF 4 32 1 0
é Even mix of large- Majarity of pools targe- | Shallow pools imueh more | Majority of pools small-
2 | 3. Pool Varisbilty |shallow, large-desp, deep; very few shallow. | prevalent than deep pools, | shallow or pools ahsent. -
8 small-shallow, smabl-decp
E SCORE P! i ar s s 32 1 leds) s Tioal s ard 20w
3 Little or no enlargement | Some new increase inbar | Moderate depositionof | Heavy deposits of fine
4, Sedimeat of islands or point bars formation, mostly freem | new gravel, sand or fine | matexial, increased bar
Depasition amdless than <20% of the | grovel, sand or fine sediment on old and new | development more than
botiom affected by scdiments 20-50% of the | bars; 50-80% of the 80% of the bottom
sedirent deposition. bottom affected; stight bottom affected; sediment | changing frequently; pools
. deposition in pools. deposits at obstructions, | almost absent due to
constrictions, and bends; [ substantial sediment
moderate deposition of deposition.
_ pouls prevalent.
SCORE 2 1918 17 6fasfie) 1z 1z o 2 8 7 654 3 21 0
Water reaches base of Watet fills >75% of the | Water fills 25-75% of the | Very litde water in
5. Chamnel Flow both lower banks, and avaitable channel; or available channel, and/or | channel and mostly
Statws minimal amount of <25% of channel substrate | riffle subsirates are mostly | present a3 standing pools.
channel substrate is is exposed. exposed.
exposed.
20— H—t 151 13 12 1T [10 9 8 7 6)5.4 321 0

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Habitat Condifion Category
Parameter
-1 Subgptimal Margissl L 20
6. Chamnel Channelization or Some channelization Channelization may be Banks shored with gabion
Alieration dredging absent or present, usually in areas of | extensive; embankments | or cement; over 30% of
minimat; stream with bridge abutments; or shoring strachures the stream reach
nonnal pattem. evidence of past peesent on both banks; and | channclized and disrupted.
channelization, ic., 40to 80% of stream reach | instream habitat greatly
dredging, {greater than channelized and disrupted. | altered or removed
past 20 yr) may be entirely.
present, but recent
channelization is not
present, :
SCORE 19 18 7 L6 -S43 12 J 1y 9 8 7 6].% 4 32 L. 4
The bends in the stream The bends in the siream The bends in the stream Channel straight;
7. Chanmel increase the strean length | increase the stream length | increase ihe stream leagth | waterway has been
Simuosity 3 104 times longer than if |1 102 times longer than if | 1 to 2 times knger than if | channelized fora long
it was in a straight line. it was in a siraight line. | it was ina stright line. | distance.
{(Note - chanbel braiding is
a considered normal in
§ coastal plains and other
low-lying areas. This
Fy parameter ia aot easily
"% r;i_zedillhese ;
a
8 Banks stable; evidence of | Moderately stable; Moderately unstable; 30- | Unstable: many eroded
3 | 3 Banok Stability erosion of bank failure infrequent, smoall areas of ) 60% of bank in reachhas | aneas; "raw™ areas
R | (score cach bank) | absent or minimal; littke | erosion mostly healed areas of crosion; high frequent along straight
E potential for firtare over. 5-30%of bank in | erosion potential during [ sections and bends;
3 problems. <5% ofbank | reach has areas of erosion. obvious bank sloughing;
- 60-100% of bank has
4 esasional scars.
§ SCORE.__(LE) O R TR
s | SCORE__(rB) I
Less than 50% of the
9. Vegetative streambank surfaces
Pratection (score iate ripack covered by vegetation;
cach bank) | i disnuption of streambank
o, i ; i vegetation is very high;
Note: determine left | trees, understory shrubs, | evident but not affecting [ vegetation common; Jess | vegetation has been
of right side by of NOBWOOdy fisll plant growth potewtial | than one-half of the removed to
facing downstream. | macrophytes; vegetative | to any great extent; more | potemttial plant stubble 5 centimeters or less in
disruption through grazing | than one-half of the height remaining. average stubble height,
or mowing minimal of not | potential plant stubble
evident; almost all plants | heipht remaining.
aﬂowequ_mwmmH}
SCORE __(LB) |Lempak = 10 ( 8 7 .6 5 4 3 2 1 0
SCORE___(RB) |RightBank : .:10: 8. 7 6 5 4 3 2. 1 0
Widkh of riparian zone Width of riparian zone 12- | Width of riparian zone 6- | Width of riparian Zone <6
10. Riparian >18& meters; human 18 meters; human 12 meters; human meters: litthe or no
Vegetative Zane activitiea {i.e., parking activities have impacted | activitics have impacted | riparian vegetation dus to
Width (score cach | o5, roadbeds, clear-cuts, [ zone only minimally. zone a great deal, human activities,
bank riparizn zon€) | twns, or crops) have not :
nnpactsd Zone,
SCORE___(LB) |LeRBak (i 9 8 ? 6 $ 4 3 2 | 0
SCORE___(RB) |RightBank f0)9 8 71 6 5 4 3 2 10
L |
Total Score !4& e

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION B}J 247 -k
STATION # RIVERMILE________ | STREAMCLASS
ALY — LaT LONG RIVER BASIN
STORET # AGENCY e [ 2eac] Fithe byl life.
INVESTIGATORS  {2.ich “cnca {14k Wapef 02 Gunrmn] ol ] LOT NUMBER
i T 17]31

e - N e

=7

HARITAT TYPES Indicate the percentage of ench habitat type present
QCobble____% 0 Snags % 0 Vegetatcd Panks %% QO Sand %

0 Submerged Macrophytes % 0 Other ( } %
SAMFLE Gear wed WD-frame O kick-net QOther
COLLECTION
How were the samples collected?  WMwading  Orfrom bank Q from boat
Indicate the number of jaba/kicks taken in each habitat type.
O Cobble 0 Snags 0O Vegetaied Banks_ ___ QiSand____
03 Subtnerged Macrophytes 0 Onher ( | M
st /
gom i | TRRPOLG oMY Civing  FAMA

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: = Ahseni/Net Observed, 1= Rare, 2= Common, 3= Abundant, 4 =
Dominant N JQ — Nd Né

e

Periphyton 01 2 3 4 Slimes 0 1 3 4
Filamentous Algac 01 2 3 4 Macroinveriebrales 01 3 4
0 1.2 3 4 _Fish 012 3 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated sbundance: 0= Absent/Not Observed, 1= Rare (1-3 organisms), 2= Cowmmon (39
erganisms), 3= Abundant (10 organisms), 4= Dominant (>50 organisms)

Porifera 0 I 2 3 4] Anisoptera 0 1 2 3 4| Chironomidac 01 23 4
Hydrozoa 01t 2 3 4\ Zypopien 0 1 2 3 4|Ephemeroptera 0 1 2 3 4
Platyhelminthes 0 1 2 3 4 | Hemiptera 0 t 2 3 4| Trichoptera 0123 4
Turbellaria 0 t 2 3 4{ Coleoptera 8 1 2 3 4| Other 0123 4
Hirudinea 0 1 2 3 4| Lepidoptera 01 213 4
Oligochaeta D 1 2 3 4| Siolidae D 1 23 4 |

T~ T T 7 4| Corydalidae 01 23 4 H
Amphipoda 6 1 2 3 4] Tipulidae D1 23 4 /VONé
Decapoda 6 1 2 3 4| Empididae 01234 ——m— /!
Gastropoda 0 | 2 3 4| Simuliidee 01 23 4
Bivalvia O ! 2 3 4] Tabinidze 01 2 3 4

Culgidae 0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form | A-25
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Figure 2 - Surface Water Pathway for Barite Hill/Nevada Goldfjelds Site
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME LOCATION  AH 747 .7
STATION# RIVERMILE, STREAM CLASS

A Lar LONG____ RIVER BASIN
STORET # AGENCY ¢t/ Lel

INVESTIGATORS M 1680 JC. Gud™P ] ZRNRY ] 5. Fe 10a1d,

FORM COMRLETED BY DATE gnl a7 REASON FOR
# TIME PM Pl il
73 e e ™ | bidgied smg? st
WEATHER N Past24 Nastherebeenah in In the last 7 days?
CONDITIONS o ] oy Q¥es Qg oy remint ayst
JvNNY- g m%w$) a Alr Temperarare S ec (EJT”““T@)
o showers (intermittent) Q Otber
%2 %octoud cover Q__%
L4 clear/sunny 0

STTE LOCATIONMAPR B Draw a map of the site and indicate the areas sampled (or stach a phetograph)

‘.

LAn 66

y————

ream T
CHARACTERIZATION Perennial Q Intermitient  Q Tidal Col r O Warmwater

Sirum Origin Caichment Area —kn?
Glacla] Q Spring-fed

Non-glacial montane QO of erigins
SWamp and bog il O(IIH__{____

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 1 A-5
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD BATA SHEET

(BACK)
Byt
WATERSHED Pmlominlt Slll’l‘mlldhlg Landuse Lucal Watershed NPS Pollution
FEATURES g D Commercial aNne\ndmee QA Some potential sources
Ficld/Pasturc Q Industrial Obvicus sources
QA Q Other -
Q Residential Local Watershed Eravion
ANone OModerale  OHeavy
RIPARIAN icate the dominaat resent
VEGETATION el the domlmat b daTerd the domiEpY JSies Pt o e baceous
( ‘ ) dominant species present _ AT, [?ﬁb’dv‘ > Lmidly ﬂ, N
INSTREAM Estimated Reach Le m opy C ' s,
FEA mmsmw:::: Z__m ?Eﬂ yo]g“ 9 Parly
Mo High Water Mark l m
Sampling Reach Ares i m*
Proportnn of Reach Represeated by Stream
Ares im kny (m*x1000) km? "%\ew oS
g %
Estimated Streama Depin 0> _m (o)
Surface Velocity  _______m/scc Channelized ﬂ Yes QNo
(at thalweg) ”“"'M}J""ﬁ Ferns Dam Presest O Yes EANo
LARGE WOODY LWD v S, e gl
Density of LWD m*Aan’ (LWDY reach ares)
AQUATIC Indicate the dominant and record the domia lelu
VSGE’I‘ATION -Rmtede:nr;m P Reoomt:d - prﬂomng Q Fres floating
12 Floating Algae f& Attached Algae ¢ &9,
MINIAAL-
dominant species preseat
Portion of the reach with squatic vegetation <5 %
WATER QUALITY Temperature_'7-f *C ster Odors
2 3 Nomal/None O Sm%hﬂninl
Specific Conductanee < - 2 ~f c 8 ;&yﬂm g
Dissolved Oxygen 7 254, /6,?.3/;, et
Water Surface Oils
pu__b: 7 Q5lick (1Sheen D GClobs O Flecks
@Nene [ Other
Torbidity _{- | g
WQInstrumentUsed_V5 L ucm i O Turbid
'Q Instromen l a
SUBSTRATE Nomial  OSewsge  DPeiolum O ohwise O Sawdhs O Papyy DSand
aghme;ﬁcal 0 Anserobic Q) None Q Relict shells * QOther__F1 n
Looking at st hich ool deeply embed
Oijls . are ﬂ:fm °u:swhlaf:k::emlor embedded,
A Absent Slight O Moderate Q Profuse QYes
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
{should add up to 100%) {does mot necessarily add up to 100%)
Subatrate Diameter % Compaosition in Substrate Characteristic % Comnposition in
Type Sampiiag Reach Type Sampﬁng Ares
Bedrock 2.0 Dewitis | sicks, woodcoumept | 253, jn (0L
Boslder—t=a256-mm-(H0) oy
Cobble | 64-256 mm (2.5"-10") ) Muck-Mud | black, very fine organic
Gravel | 2-64 mm (0.1"-2.5%) Lo M
Sand 0.06-2mm (gritty) Marl Zrey, shell fragments
Sikt 0.004-0.06 mm
Clay < {004 mun {slick)

A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
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HABITAT ASSESSMENT FIELD DATA SI-IEET—-L%;V GRADIENT STREAMS (FRONT)

STREAM NAME LOCATION w BH24 77
STATION# RIVERMILE, STREAM CLASS
LAT LONG RIVER BASIN
STORET # ; AGENCY ,gg,a(/{ﬂ / Fn/
INVESTIGATORS (.G J & N. [an./S-F.
a 7
FORM COMPLETED f)ATE:?ﬁ /F SURVEY
ZEm Gruopres® @D v I okqueel [srom— £
Habitat Condition Category
Faramete Optimal Suboptisnal Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Leas than 10%: stable
t. Epifsunal substrste favorable for habitat; well-suited for habitat; habita habitat; lack of habitat is
Substratel epifaunal cotonization and | full colonization potential; | availability less than obvious; subsirate
Available Cover fish cover, mix of snags, | adequate habitat for desirable; substrate mnstable or lacking.
submerged logs, undercut | maintenance of frequently disturbed or
banks, cobble or other populations; presence of | removed,
stable habitat and at stage | additional substrate in the
1o allow full colenization | form of newfall, but not
potential (ic., logs/snags | yet prepared for
that are not new fall and | colonization (may rate at
mltrment). hsllmdofsmle}
g SCORE 2195518, 1316 ] & 0.9 87 6} 5:4:3:%. 1 0
4 Mixiare of substrate Mixture of soft sand, muod, | ANl mud of clay or sand Hard-pan clay or bedrock;
T | 2. Pool Subsiraie | materialy, with gravel and | or clay; auxd may be bottom; litte or no root no root mat or vegetation.
2 | Characterization | firm sand prevalent; root | dominant; some root mats | mat; no submerged
" mats and submerged and submerged vegetation- | vegetation.
2 107 COMUITYON. _ present.
§ SCORE 204918 17 “i6] 15 14 1312 10 9 8§ 7.6]5 .4°3:2.10
] i
2 Even mix of large- Mbajotity of pools large- | Shallow pools much more: | Majority of pools small-
2 | 3. Pool Varisbility | shallow, large-deep, deep; very few shallow. | prevalent than deep pools. | shallow ot pools absent, -
b-4
g — 26190 18 37, 16 f a5 e 13012 10 [0 9 8) 7 6|5 4n3 110
= Little or no enlargernent | Some new increase in bar | Moderate deposition of | Heavy deposits of fine
4, Sediment of islands or point bars formnation, mostly from new gravel, sand or fine | material, increased bar
Peposition and less than <20% of the | gravel, sand ot fine sediment oo old and new mare than
bottorn affectsd by sediment; 20-50% ofthe | bars; 50-80% of the 0% of the bottom
sediment deposition. bottorn affected; stight bottom affected; sediment | changing frequently; pocls
deposition in pools. deposits at obstructions, | almost absent due to
constrictiotws, and bends; | substantia) sediment
moderate deposition of deposition,
pools prevalent. _ _
SCORE 20 1918 17- 6f 15 14 13 12 10w 2 (8) 7 65 4 321 0
‘Water reaches base of Water fills >75% of the | Water fills 25-75% of the | Very linde water in
5. Chanuei Flow both lower banks, and available channel; or available channel, and/or | channe] and mosdy
Status minimal amount of <25% of channel substrate | riffle substyates are mostly | present as standing pools
channel substrate is is exposed. exposed.
exposed. R
SCORE 7 LRSI LY W~ 8§ 1 & 9 4 3 2 1 0
Rapid Bicassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 A9
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

_medmdmem N

Habitat Cendition Category
eealJptimal Suboptiwsl Masginal Roor
6. Chanmel Channelization ot Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usmally in areas of | extensive; embankments | or cement; over 80% of
minimal; stream with bridge abuments; or shoring suctures the stream reach
normal pattern. evidence of past present on both banks; and | channelized and dismpted,
channelization, i.e., 4010 80% of stream reach | Instream habitat greatly
dredging, (greater than channelized and disrupted. | altered o removed
past 20 y1) may be entirely.
present, but recent
channelization is not
SCORE 0/, 19, 18 17 16 ) 1504 13 zn feoo s 7 sl 43 210
: The bends in the stream The bends in the stream | The bends in the siream | Channel straight;
T. Channed increase the strcam Jength | increase the stream length | increase the siream length | waterway hag been
Sinwosity 3t 4 times longer than if | 1 to 2 times lonper than if | 1 to 2 times Jonger then if | channelized for a long
it was in a straight line. it was in a straight line. it was in a straight line. distance.
{Note - channel braiding s
considered normal in
coastal plains and other
Sow-lying areas, This
parameter is not casily

Totat score_ {17

k)
-g 431 |
,5.. i Moderaiely stable; Unstable; many ernded
_§ 8. Bank Stability erggion of bank failure infrequend, small arcas of [ 605 of bank in reach has | areas; "raw" areas
(acore easch bank) | absent or minimal; litile | erosion mostly healed areas of erosion; high frequent aloog straipght
& potential for future over. 5-30% of bank in | erosion potential during | sections and bends;
3 problems. <5% of bank | reach has areas of enosion. | floods. obvious bank sloughing;
affected, 60-100% of bank has
3 [score__@B) |LeBak . 109 ¥ 16 57, 4. 3 2.0 C Q.
e | scorE__(RB) |RightBspk - (10 9 -8 7. 6 5 4 ) 2 b 0
é Mote than 90%% of the 70-90% of the streambank | 50-70% of the streambank | Lets than 50% of the
E 9. Yegetative streambank surfaces and | surfuces covered by mative | surfaces covered by streambank surfaces
Pretection (score | imumediate riparian zone | vegetation, but oae class | vegetation; disnuption cavered by vegetation:
& each bank) covered by native of plants is not wel. obvious; patches of bare | disruption of streambank
vegetztion, inchuding represented; di soil or closely cropped vegetation ig very high;
Note: determine Jeft | trees, understory shrubs, | evident but not affecting | vegetation common; less | vegetation has been
or right side by or noowoody full plant growth potential [ than one-half of the removedto
facing downstrearn. | macrophytes; vegetative | to any great exient; more | potential plant stubble S centimeters or less in
disruption through grazing | than one-half of the height remaining. average stubble height
or mowing minimal ornot | potential plant stabble
evident; atmost all plants | height remaining.
allmredlogmwnmally
SCORE _ (LB) |LetBank _@9 8 7T 6 s 4 2 0
SCORE___(RB) |RigntBHank ~ (TG) 9 8 71 6 - 5 4 z. -1 0 -
With of riparian zone Width of tiparian zone 12- | Width of riparian zone 6- | Width of riparian zone <6
19. Riparian =18 meters; human 18 meters; human 12 meters; human meters: litthe or no
Vegetative Zone | activities (ie., parking | activities have impacted | activities have impacted | riparian vegeration due to
Width (score each | ots, roadbeds, clear-cuts, | zone only minimally. 2zone a great deal himan activities.
bank nparian 2one)
impacted zme.
SCORE __(LB) |LetBank {10} 9 8 7 6 5 4 3 2 H 9
SCORE ___{RB) |Right Bank 9 g 17 6 s 4 3 2 t 0

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION ﬁ}l 7-1
STATION # RIVERMILE________ | stREAM CLASS
LAT LONG RIVERBASN |
STORET # AGENCY £a7 [P [ReAC
INVESTIGATORS 2. RNRY [ ¢ yossmhre f oo NiGH[3. P63€T LOT NUMBER
FORM COMPLETED BY " DATE 8/2151 REASON FOR SUR’
TIME ‘5 (™ m Bwjg?“ Wt\'(,j_ sHAbA~ fﬂlﬂl(’f
7

HABITAT TYFES § indicatcihe pereentage of each babitat type present
: QCobble 95 % UiSnags_ % QO VepetatedPanks 00 %  OSand____%

0 Submerged Macrophytes, % O Qiher( %
SAMFLE Gearused @ D-frame Dikick-nst O Other
COLLECTION
How were the ssmpley coliected? P wading Q from bank O fiom boat
Indicste tlu uumber of jabs/kicks taken in each babitat type.
g USnags 8 Vegotaied Banks_____ QSand____
SubmcrgedMncmphylu DOther (CLAr sEhms~ Y28
. — UOSTELAIA, == e 4 ]
GENERAL PoL ¢ ebolaeky v Itterth) A ofpnfyce 1

Wopede: s @jﬁ - fopacTea)

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimnted abundance: 0 = Absent/Not Observed, 1 = Rare, 2 = Comamon, 3= Abundant, 4 =
Dominant hU\

Periphyton 01 2 3 4 Slimes 0123 4
Filamentous Algae 01 2 3 4 Macroinveriebraies 61 2 3 4
g1 2 3 4 __Fish T2l 2 34
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abondance: 0 = Absent/Not Observed, 1 = Rare (1-3 organisms), 2 = Commen (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)
Pocifera 0 1 2 3 3| Anisoptera 0 1 2 3 4| Chironomidac 01 2 3 4
Hydrozoa 0 1 2 3 4] Zygoptera 0 t 2 3 4pEphemeroptera 0 1 2(3H 4
Platyhelminthes 0 1 2 3 4 | Hemiptera 0 ¢ 2 3 4| Trichoptern 01 23 4
Turbellaria 0 1 2 3 4 /Coleoptera 0 (D2 3 4| Other 01 23 4
Hirudinea 0 | 2 3 4/ Lepidoptera 01 23 4
Oligochaeta 8 1 2 3 41 Sialidae 01 23 4
e P—>—3—3 | Corydanidae 01 2 3 4
f\mphipoda oké}z 3 41 Tipulidae 01 2 3 4
Decapoda 0(? 2 3 4| Empididae 01 2 3 4
Gastropoda 0 | 2 3 4| Simuliidae 01 23 4
Bivaivia 0 1 2 3 4| Tabinidae 01 23 4
Culcidae a2 2 4
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macrotinveriebrates, and Fish, Second Edition - Form [ . A-25
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED nt Surrownding Landgse Local Watershed NPS Pollution
FEATURES éFm Commersial D Ne evidence '@ Some potential sources
Field/Pasture Q1 Industrial 0 Obvious sources
Q Agricuftural Q Other
) Residential Local Watershed Erosion
KMNone O Moderate O Heavy
%geémrﬂ]:u &?&? the dominawst mmrd lhe domi apecies presest Fhier \
(18 meter buffer) dominant species preseot g{gcﬂ L8y i / MY Herbreon
R— -
INSTREAM Estimated Reach Length % m 0 Cover Jom
FEATURES s M::; oy D Py opem Q Parly shaded @ SiGded 1 07
Righ Water Mark 1 m
Sampling Reach Ares m*
Proportien of Reack Represented by Stream
Area in kne? (i 1000) km? Mo holng, 'l‘y;.m QRwmZS %
Esticnated Stream Depth §-3 _m B s, —
Surface Velocity __ m/sec Channelized dYes ONeo
(at thalweg)
Pam Present [ Yes fine
WOODY LR O Sem€ sants | aaandies
N Deansity of LWD wikm? (LWIY resch acen)
Al 3211‘}\(;“011 éﬁ?ﬂtﬂhdoﬂhﬂttypmdﬁmdth dominamt gedeswﬂm QF 3
ooted emergent Rooted submcigent ree floating
O Floating Algae 3 Attached Algae g
AU dominant species present
Fortion of the reach with aquatic vegetation (2 %
WATER QUALITY Tesperature 5.5 *C Water Odors
7); NormalNone O Scmgém'ml
Specific Conductance (- 3 S Petroleun E e
Dhsolved Oxygen ¥y 5 /17 f-)/‘. Water Surface Ol
pH_ 2% Qslick  QSheen QGlobs B Flecks 2774
. / ( o ) ONone D3Other
Twrbidity 1 WAL RS b
Kiz O ey O Tubid
WO Instrument Used _ o8& 5 38 a8 ur]
gm gNormal Q) Sewage G} Petroleum D? O Sawdust Paper fiber QO Sand
Dhemical O Anaerobic. O None 8 RS el Olhﬂ_Eﬂ_Lc#—
Loeking at stones which are not deeply embedded,
Oils are the undérsides black in color?
PAh@ent Q Stight 0 Moderate B Profuse CIch ?No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add wp te 160%) {dots not pecessarily add wp o 100%)
Substrate Diameter % Composition in Substrate Characteristic % Compositien in
Type Sampling Reach Type Sanp&lg Area
Bedrock £0 Detritug sticks, coarse plant
materials [y
|2 56 ) 78 B
Cotble | 64-256 mm (2,510 ¢Jb¥ L Muck-Mud ] black, very finc organic A
L L) (FPOM} "_ O
Gravel 2-64 mm {0.1"-2.5")
Sand 0.06-2mim (pritty} Marl prey, shell fragments
Sil 0.004-0.06 mm
Clay < §.004 mm (slick) riY
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME LocaTion (s Nzy7-¥
STATION # RIVERMILE STREAM CLASS
6.;3_5 ~—BLAT LONG RIVER BASIN
STORET # AGENCY €47 [Fibsvildife ] £enc
nesTGaTors 2 fpafy , C imvacl [ M. was Motk
: i
FORM COMPLETED BY DATE
Iy .smw'?sj?“wéﬁ 1t
Habitat Condition Cstegory
Parameter Optimal Subopfimal Margiasl Poor
Greater {han 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epifavaxl substrate favorablc for habitat; well-suited for habitat; habitat habitat: Jack of habitat is
Substratef epifaunal colonization and | full colonization potential; | availability less than obvious; subsirate
Available Cover fish cover; mix of sneps, | adequate habitat for desirable; subsirate unstable ox lacking.
submerged logs, undercat | maimenance of frequently disturbed or
banks, cobble or other populations; pressnce of | emoved,
stable habitat and at stage | additional substrate in the
1o allow full colonization | fortn of newill, but not
potential (ie., loga'snags | yet prepated for
that are not new fall and | colonization (may rate o
i | ullofsmle).
g ik 1312 AL _ : 5
ol B Mixture of soft zand, mud, | All mud or ¢lay or sand Hard-pan ¢clay or bedrock;
3, | 2-Poul Substrate | materinls, with gravel and | or clay; mud may be bottom; little of po root 0o rovt mat or vegotation,
g Charscterization fiom sand prevaleat; root | dominant; some root mats | mat; no submerged
= mats and submerged and submerged vegetation | vegetation,
4 i oommon. : _
g 20 slis w32 nfn s o
B " P
& Majority of pools large-
2 | 3. Poel Varishility | shallow, deep; very few shallow. | prevalent than deep pools, | shaltow or pools absent.
8 small-shallow, small-deep
SCORE 20190081 6] 158 32 e 9(B) 76 |5 403 2.0 0
Litile or no enlargement | Some new increase jn bar | Moderate deposition of Heavy depocits of fine
4, Sediment of islands or point bars formation, mostly from new gravel, sandor fine | material, increased bar
Depaosition and less than <20% of the | gravel, sand or fine sediment on old anvd new | development; more than
bottom affected by sediment; 20-50% of the | bars; 50-80% of the 80% of the bottom
sedinvent deposition. bottorn affected, slight botiom affected; sediment | changing frequently; poals
deposition i pools. deposits at obstructions, | almost absent due io
ponlspmale:_n.

20

19 ig 17-

15

‘Water fills »75% of the

Water fills 25-75% of the

5. Champel Flow both lower banks, and availoble channel; of available channel, and/or
Statmy minimal amount of <25% of channel substrate | riffle substrates are mostly | present 32 standing pools
channel substrate is i exposed. exposed.
xposed. = —
$CO! 20 19 1317 Us A p5—t—i—12—TT [ 10 5 38 6] 5.4 3 210
b

Rapid Bioassessment Protocols For Use in Sireams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

9, Yepetative
Pratection (score

each bank)

Note: determine left
or fight side by
facing downstream.

SCORE __ (LB
SCORE ___ (RB)

T0-90% of the streambank

Habitat Condition Category
Parameter . R
Optimal ——Saboptigal Maggingd Roor
6, Channel Channelization or Some channelization Charnelization may be | Banks shored with gabion
Alteration deedging absent or present, usually in areas of | exiensive; embankments | o cement: over 80% of
minimat; stream with bridge abutments; of shering stuctares the streasn reach
nomal pattern. evidence of past present on both banks; and | channelized and disrupted.
channelization, i.e., 40 to 80% of stream reach | Instream habitat greatly
dredging, (greater than channelized and disrupted. | altered or removed
past 20 yv) may be entirely.
present, but recent
channelization is not
SCORE 20019 18 42 16148 493 2- 1 1 9 B % 6| 54 032 1.0
The bends in the siream | The bends inthe stream | The bends in the stream | Channe! siraighs;
7. Channe} increase the stream length | increase the stream length § increase the stream length | waterway has been
Stnuosity 3 10 4 tisnes longey than if | 1 to 2 times longer than if | L to 2 times longer than if | channelized for a long
it was in o straight line, it was in a straight line. it was in a straight line. distance.
(Note - channel braiding is
= considered normal in
g coastal plains and other
low-tying areas. This
% paratmeter is not ensily
rated in these aneas,
d | score 207197 1897006 a8 e D - Jie: e s 7 6] 54 3 2 1 0
=
- Banks stable; evidence of | Moderately stable; Moderately unsiable; 30- | Unstable; many eroded
_g &, Bank Stability erosioa or bank failare infrequenst, sroall areas of | 60% of bank in reach has | areas; "row® eress
(score each bapk) | absent or minimal; lite | evosion mosily healed areas of erosion; high frequent akong straight
g potential for fumre over, 5-30% ofbankin | erosion potential during | sections and bends;
problems. <5% ofbank | reach has areas of erosion. | floods. obvions bank sloughing;
é affecied, 60-100% of bank haa
-
2
-]
B
E

surfaces covered by native | surfaces covered by streambank surfaces
vegelation, but one class | vepetation:; disraption covered by vegetation:
of planis ia novwell- obvious; parches of bare | disraption of streambank
ion, i represented; distuption soil or closely cropped vepctation is very high;
trees, understory sheubs, | evident but not affecting | vegetation common; less | vegetation has been
or nonwoody full plant growith potential | than one-half of the removed o
macrophytes; vegetative | to any great extent; more | potential plant stubble 5 centimeters or Jess in
dixruption through prazing | than one-half of the height rermaining average stubble height,
of mowing minimal or not | potential plant stubble
evident; almost all plants | height remaining.
allowed o grow
5 4 - 3 2 1 0

Wikdth of riparian zone 12-

Total Score

)49

Width of riparian zene Width of riparian zone 6-
10. Riparian >18 meiers; buman 18 meters; unan 12 meters; tuman mneters: litde or no
Vepetative Zone activities (i.c., parking activities have impacted | activities have impacied | riparian vegetation dusto
Width (score cach  Fots, roadbeds, clear-cuts, | zone only minimally. zone a great deal. human activities,
bank riparian zone) tawns, ot craps) have pol

wnpacted zone.
SCORE___(LB) Left Bank o) 9 6 4 1 } 0
SCORE___(RB) |RightBank \10J & T & 4 2 1 0

A-10  Appendix A-1. Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION BN 247~
STATION # RIVERMILE STREAM CLASS
(o5t | LaT LONG RIVERBASIN .

STORET # AGENCY  Caf/ Fbwildpt [ fare

INVESTIGATORS R fancq [ tussmpef M. Mol S Frdwg, | LOT NUMBER

FORM COMPLETED BY v DATE 3/ 21)s7 REASON FOR SURVEY

& Gwsmbh TIME & ff"’fd‘?‘“{ Arslamne]

s

HABITAT TYPES Indicate the percentage of each habitat type present
O Cobble % ) Snags, % (3 Vegetated Banjss % Qi Sand Y%

Ck Submerged Macrophytes_____% 0 Other ¢ %
SAMPLE Gearused QD-frame  Okick-net D Other
COLLECTION
How were the samples collected?  Dwading ) from bank T fromm boat
Indicate the number of Jabs/kicks taken in each habitat type.
QCobble QSnags____ QO Vepetated Banks OSand_____
O Submerged Macrophytes Q Othver { ) I
GENERAL ; i
e | N0 L)
P 07(',(}6/{'[/69, N7 vfﬂﬁ/ﬂ/‘q)/.

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0= Absent/Not Observed, 1 ~Rare, 2 =Common, 3~ Abundant, 4 =

Domimant

Peviphyton 0L 23 4 Slimes 01 2 3 4

Filamentous Algae 01 2 3 4 Macroinvericbraics 01 2 3 4
0 1.2 3 4 Fish 0_1_2 3 4|

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2~ Common (3-9
organisms), 3= Abundant (10 organisms), 4 = Dominant (-50 organisms)

Sé Parifera 0 1 2 3 4| Anisoptera 0 1 2 3 4| Chironomidae 012 3 4
B Hydrozoa 01 2 3 41 Zygoptera 0 | 2 3 4] Ephemeroptera 01 2 3 4
S Platyhelminthes 0 1 2 3 4] Hemiptera 0 1 2 3 4] Tricheptera ¢ 1 2 3 4
Turbellaria 0 1L 2 3 4] Coleoplera 0 1 2 3 4| Other o 1 2 3 4

Hirudinea 0 1 2 3 4| Lepidoptera 01 23 4

) -~ Oligochacta 0 1 2 3 4| Silidac 0 1.2 3 4

0 1 2 3 4] Corydalidac 012 3 4

Amphipoda 0 1 2 3 4] Tipulidae 0123 4

Decapoda 0 1 2 3 4] Empididae 012 3 4

Gastropoda 0 1 2 3 4| Simuliidae ¢ 1 2 3 4

Bivalvia 0 1 2 3 4| Tabinidae 01 2 3 4

Culcidag 0 1 2 3 4

Rapid Bigassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form | A-25
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
TuS 1 Wrraiam (5 254 ) G 25 pavchon
STREAMNAME _ywyery? Nitiuey yri (| LOCATION N4/ -/7
STATION # RIVERMILE STREAM CLASS
TILAT LONG RIVER BASIN ) :
STORET # AGENCY 27 [ /oy .
INVESTIGATORS 9 ACARY /7, Mika[C. Clrsman ['5. Faétiricks _
FORM COMPLETED BY i DATE _3/47/¢1 REASON FOR SURVEY A’Iazta:czu
TIME ~3; @
C &l sman & M Sihn Pty
mns Now ‘ :::t“ 24 ga{’ gm ?ﬁ: beavy raim in the last 7 days?
g mm;;’;’ g Air Tempenlm;z_7_°c (@”‘n{n Tél])
=] (interminent) Q Other
%0 Yoclowd caver O___%
S76sp Tany
\
' /-’(sz‘} SIT¢
——— =
CHARACTERIZATION | {pPerenaial - a'tnmnm O Tidal Ew 0 Warmwater
J] Stresm Origin Catchment Area kim*
Q Glacial _ ggxﬁns-fed L
0 Non-glacial montane Duture of origins
Q Swamp and bog Q Other.
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form I A-S




PHYSICAL CHARACT ERIZATIOD(IQX%;)ER QUALITY FIELD DATA SHEET

WATERSHED dominaat Serronnding Landuse Lotal Watershed NPS Pollution
FEATURES -Foregt Q Commercial : No evidence K Some potential sources
Field/Pasture’ U Industrial @ Obvious sources
O Agricultural Q Other :
Q Residential Local Watershed Exosion

UNone [ Moderuse O Heavy

DRy |t e domeent megpgryord e domippg specmpresat o

Hel'
s buffer) dominant species present _G_Mied 165 (el Biecd., M__mem ) RJ*DL‘){M\
INSTREAM Eatimated Reach Length m C: C
FEATURES T o P ¥ o;:n!r QO Partly shaded liSlncled
Estimated Stream Width I m I‘Fgﬁy K— Y
Ssmpling Resch Area _L&_uﬂ Water —_—
o8 Pnporﬁou of Reach Repruelted by Stream
Ami-kn’(m'xmo)@l:é:w vy u'i?ﬁu AL
Estimated Stream Depth Q’g I m i‘:%
Surfare Velodty 95 ovser Choanellzed @Ye ONo
@ ¥ Realy DamPreseat QYes No
Bﬁﬁlms WOODY Lwp __f_
Demsity of LWD  _ 5 ?/km? (LWDY reach aren)
AQUATIC lnllkatc the dominant type and record the dominsnt Eeciea present
ETATION Q Root Q Rooted submergent Rootsd floating  C) Free floating

Q Floanng Algae 0 Atiached Algas

dominant species preseat /V onve
Portion of the reach with aquatic vqmﬁolL%
WATER QUALITY -rempmmnﬂ_:“i" c é/ﬁm Odors
ormnal/None
Specific Comludntea 5d 's- Ly f /Cr\ Petroleum ﬂ&ﬁeﬂﬁml
O Fishy Q Other
Dissolved Oxyren 1. 93
0 kf' Water Surface Olls
: E gll;;ke g ggﬁn QGichs O Flecks
Turlmllty Q MU F
ZJ7 i gﬁtsl::l i OTubid
WQ Instrument Used Q os o
gl%l‘ltﬁ‘l’}! gdnbl;:lm O Sewage Q Petroleum g?lw Q Sawdust O Paper fiber W Sand
Ellgll\;mcal £ Anaerobic [ None 0 Redict shells uoumm
er
Looking at stones which are not lleeply embedded,
Oils au ﬂu um des black in color?
J P Absent DSlight OModerste  QProfase QY %ﬂ‘
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
should add up to 100%) {does not necessarily add up to 100%)
Subatrste Diameter % Composition in | Substrate Characteristic % Composition in
'ﬁlrpe Sampling Reach Type ag Area
Bedrock Derritus | sticks, coarsephnt | LG,
Brey -2 36T IOy 5 ){, 7
Cobble | 64-256 mm (2.5 10") 3% Muck-Mud [ bladk« =y fine organic
Gravel 2-64 mm (0.1"-2.5™) 159,
Sand 0.06-2mm {grifty) '70 ZL Mar| grey, shell fragments
Silt 0.004-0.06 mmn
Clay < 0.004 ram (slick) S 2
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

2. Posl Subsirate
Characterization

SCORE

3. Pool Variabitiiy

SCORF,

Parsmeters to be evaluated in sampling reach

4, Sediment
Deposition

STREAM NAME LOCATION ER2<(1-17
STATION # REVERMILE STREAM CLASS
LONG RIVER BASIN
STORET # - AGENCY £27 Jabac/p>W
INVESTIGATORS (. &= Av | 2, Aduey [ 1 wlgee [5, Fiolicy
FORM COMPLETED BY oisS hlr-. o DATE 197 REASON FOR SURVEY
&' TIME ’ AM DNI_U"“" Jfﬁlp In?h(]
!
Habitat Conditien Category
Pasameter Optinpal Suboptimal Marginal Peor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epifsuna) subsirate favorable for | hobitat; well-suited for | habitat; habitat habitat; lack of habitat s
Subsirate epifaunal colonization and | full colonization potential; | avajlability bess than obvious; mbstrare
Available Cover fish cover; mix of snaps, | adequate habitat for degirable; substrawe unstable or lacking.
maintenance of frequently disturbed or
populations; presence of | removed,
additional substrate in the
form of pewfall, tat not
¥t prepared for
colonization (may rate at
kigh end of scale).
SCORE 7o A6 L34 1342 11

Even mix of large-
shallow, large-deep,
small-shallow, small-decp

fis e 93 11

Majority of pools targe-
deep; very fow shallow,

EIRITRRT |

Liitke or no enlargernent | Some new imcrease in bar
of islands or point bars formation, roostly from | new gravel, sand.or fine | material, increased har
and less than <20% of the | gravel, sand or fine sediment on old and new | development; more than
bottomn affected by sediment; 20-50% of the || bars; 50-80%% ofthe 807 of the bottorm
sediment deposition. bottom affected; slight bottom affected; sediment | changing frequently; pools
deposition in pools. depasits at obstructions, | almost absent due to
constrictions, and bends; | substantial sediment
moderate depositon of | deposition.
pools prevalent.

‘Watey reaches base of

15 14 13 12 1

Water fills >75% of the | Water fills 25-75% of the | Very little water in
5. Channel Flow both fower banks, and available channel; or available channel, and/or | channe! and mostly
Status minimal amown of <=25% of channel substrate | riffle substrates are mostly | present as standing pools.
channel sbstrate is is exposed. txposed
exposed.
SCORE 20 .19 18 17 16§/15214 13 12 11 J10 9 &8 7 6|5 4 3 2.1 ¢
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 A9
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

9. Vepsetative
Protection (score
each bank)

Note: determipe left

of right side by
facing downstream,

SCORE __(LE)
SCORE ___(RB)

10, Riparian
Vepetative Zone

Wldth_ {score each
SCORE ___{(LB)
SCORE ___(RB)

T0-90% of the streambank

50-70% of the streambank

Habitat Condition Category
Parameter R
Qptimsl Saboptimal Margival_ Rogr__
6. Channdl Channelization or Some channelization Channelization may be Banks shored with gabion
Aheration dredging absent or present, usually in areas of | extensive; embanlaments | or cement; over 80% of
minimal; stream with bridge abutments; or shoring structures the stream reach
normal pattem. evidence of past present on both banks; and | channelized and disrupted
chanpelization, i.e., 4010 B0%4 of stream reach | Instream habitst greatly
dredging, (preater than channelized and disrupted. | altered or remeoved
past 20 yr) may be entirely.
present, bat recent
channelization is not
—
SCORE 20 1913 17 16|15 vdo 3 aaf Y| 9o 8 7 6] s 4 3 2.0
The bends in the stream The bends in the streamn The bends in the stream | Channel straight;
1. Chmd increase the stream length | increase the stream length | increase the stream length | waterway has been
Sinwosity 3 to4 times longer than if | 1 10 2 imes longer than if | 1 o 2 times longer than if | channelized for a long
it was in a siraight line. #t was in a straight line. it was in a straight line, distance,
(Note - chanmel braiding is
o
-
B
)
2 | _ - -

8 | score 6f 15141313 01 Jue o 8/ 7)6ls 432 10
g Banks stuble; evidence of | Moderately stable; Moderately 30- | Unshble; many croded
8. Bank Stability erosion or bank faihnre infrequent, smal) areas of | 60% of bank in reach has | areas; “raw” areas
% (score each bamk) | absent or minimal; Fittle | erosion gostty healed areat of evosion; high frequent along straight

= for future over. 5-30% of bank in crosion potential during sections and bends;
problems. <5% ofbank [ reach has areas of erosion. | floods. obvious bank sloughing;
60-100%% of bank has
erosiontal scars.
E SCORE__ (LB} |LeftPadk 109 § 8. . 7: & 5-“-;-4_) 3 y SRS D
8 -;. - - - o s - ‘ . 3 B . v

Width of riparian zone

Width of riparian zone 12-

streambank surfaces and | surfuces covered bry mative | surfaces covered by streambank surfaces
irnediats riparian zone | vegemtion, tnt one class | vegelation; discuption covered by vegetation;
covered by native of plants is not well- obvious; patches of bare | disruption of streambank
wegetation, including represented; dispuption soil or closely cropped vegeintion is very high;
trees, understory shrubs, | evident bt not affecting | vegetation common; less | vegetation has been

of norwoody full plant growth porential | than one-half of the removed to
macrophytes; vegetative |40 any great extent; more | potential plant sbble 3 centimeters or less in
disruptien through grazing | than one-half of the height remaining, average stubble beight.
or mowing mininsal or not | potential plant stubible

evident; almost all plamts | height remaining.

alluwed_gmwnmll

mm ,_199 & 7 e 5 4 3 1.1 0

Width of ripatian zone <6

Total Score _,Zi

>18 meters; human 18 meters; human - meters: little or no
activilies (i.e., parking activitics have impacted | activities have impacted | riparian vegetation due to
lots, rondbeds, clear-cuts, | zove only minimally. 1zone s great deal ——Lhwsnan-iotivitios:
Tawns, o crops} have not
onpacted zone,
LefBank 69 9 38 7 4 3 1
RightBank - 19 9 7 4 3 [

¢

~J

&

0 g
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION g_ﬂlq' 777
STATION # RIVERMILE______ | STREAMCLASS

G~ | Lat LONG RIVERBASIN
STORET # AGENCY €47 /[fa ) [/ EBGA ¢

INVESTIGATORS @ JCH ACNax [ gt wtses] L. 6w éovn]s Gerfe] LOT NUMBER

FORM COMPLETED BY DATE 3f2fov REASON FOR SURVEY
" 3fzzls
L. Lus" v mie ZIC w0 & priego Jonitors Znoac]

Fi
HABITAT TYPES | Indicate of each babitat type present & 7 F 50
QCobble % % O Snags % O Vegetated Banks % Qs %

Q Submerged Macrophytes___ % O Other ( L%
SAMPLE Gearused I D-rame [ kick-net Q Other
COLLECTION
How were the samples collected? 4 wading O from bunk 0 from boat
Tndicate ber of Jabakicks taken in ench habitat type.
O Cobble QSmgs____ O Vegetated Banks_____ OsmaZ®
O Submerged Macrophytes, O Other ( )
GENERAL ¢ ,
COMMENTS /0’5/{ ”Vé‘d(ﬂj %{ (2- MP!'WD Jﬂﬁd T\}T.“v)

2B sren plTE

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Ol;served@ Rare, 2= Common, 3= Abundant, 4=

Dominant
Periphyton o0\1 2 3 4 Slimes @1 23 4
Filamentous Algae (40 1 2 3 4 Macroinventebrates o/ 23 4

1 2 3 4 _Fish_ D1 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundamce: 0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2 =Common (3-9

erganisms), 3= Abundant (>10 organisms), 4 =Dominant (>50 organisms)
Porifera 0 1 2 3 4] Anisoplera 6,1 2 3 4 ) Chironomidae 01 2 3 4
Hydrozoa 0 I 2 3 4Zygoptera 0()2 3 4|Ephemeropiera 0 t 2 3 4
Platyhelminthes 0 ¥ 2 3 4] Hemiptera 0t 2 3 4| Trchoptera 01 2 3 4
Turbellaria 0 1t 2 3 4] Coleoptera 0 3 2 3 4| Other o1 2 3 4
Hirudinea 0 1 2 3 4] Lepidoptera 01 23 4
Oligochaeta 0 1 2 1 41 Siglidae ——2—3+
Isopoda © | 2 3 4| Corydalidae 01234%:/”JN!41\/¢/
Amphipoda 0 1 2 3 4| Tipulidae 01 23 4
Decapoda 0 (U2 3 4|Empididae 01 23 4
Gastropoda 0 1 2 3 4] Simuliidae 01 2 3 4
Bivalvia 0 1+ 2 3 4| Tabinidae 01 2 3 4

Culcidge ¢ 1 23 4

Rapid Bioassessment Pratocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 A-25
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

G A

(FRONT)
STREAM NAME ME catth LOCATION AA947- /P
STATION # RIVERMILE. STREAM CLASS
LAT LONG RIVER BASIN B
STORET # AGENCY af/gm( /Py
INVESTIGATORS [, & lo_.ml\-/r_ A M, Nx of !ﬁi‘
FORM COMPLETED BY DA H REASON FOR SYRVEY
q . GUssrigd | e » &)\ Bolagiel /sptam 3rtAcT
{ A
WEATHER Now Past24  Has there been 2 heavy rain in the last 7 days?
CONDITIONS _ Bours  QYes o
s viied, a Sin {oteads .-ES) 3 ArTempeneweZ7 °C ( &s flud‘d)
e U 0 Vo Cuemnifient) D, Other,
Y —%g clearisumy 3 *

L6

!

T
e
6
— ——

STREAM m Subsystem ﬁnﬁm Type
CHARACTERIZATION Perennial ¥ O Inteonineat 0 Tidal Coldwater O Warmwater

Stream Ocigin Catchment Area __km*

Q Glacial o Baxmrg-fed i

D Non-glacial montane ixture of origins

Q) Swamp and bog QOther

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED FPredominant Surrounding Landuse Watershed NPS Pollution
FEATURES Forest Q Commertial No evidence O Some potential sowces
FieldPastuire Q Industrial Obvious sources
Agricultural O Other
O Residential Local Watershed Erqslon
QNone OModerate O Heavy
ECETATION {ficate the dominant type gag rgcord the domspht species present ) 4 ectaceous
( ) dominant species present ) : “ 00 ynpeptdeY
7/ .
INSTREAM Estimated Reach Le _ m Sapgt
FEATURES - neth & m; open Q Parily shaded Q@ Shaded
Estimated Stream Width m
Samplng Reach Area s Mv, High Water Mark [
pl o (51000 . :'rlporﬂon of Reach Represented by Stream
Arealn ko’ (mx1009) - “&e!%'efum*h %
Estimated Stream Depth QPoal
Surface Velocity O25 wisee 7 " Ctanndized @Yes QNo
t Meg) e
« Dam Presemt [ Yes @Nn
GE WOODY Lwp o Mingmgt, R
bR Density of LWD  _____m¥/ka? (WD veach area) # /0L Lk
AQUATIC (ON Indicate the dominswt type aitl record the dominant Eedu prese ﬂom Q Free &
v AT Q Floating Algael Q Attached Algee s * res floating
dominant species present jLJd’ V/"M KJNVDP EZZE :J
Portion of the reach with aquatic vegeiation ‘! %
WATER QUALITY Temperature 20.09 o ater Odors
@ Normal/None O
Specific Conductance (2.1‘3&( cr Qa e kﬁﬁmw
Disolved O KE 72 Fishy O Other.
Yt Water Surface
pH %gl“m‘l: OSheen OGiobs O Flecks
Tubiaiy CS0¥
WQ lastrument Uud_tcz— B e owrsd 0 Tucbid
Q 0O Other,
T ormal  DSewage O Petroleum oy QSawdust O Paperfiber M Sand
Dg:hunical O Anaeroblc  ('None QRelictshels =~ 0Q
ef.
Looldng at stones which are not deeply embedded,
Olls are the um im colov?
@ Absent QSlight O Moderate  QiProfuse (O Yes Ne
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
{should add up to 100%) {does not necessarily add up to 109%)
Subsirate Diameter % Cowposition in Substrate Charvacteristic * Composition in
Type Sampling Reach Type _ Sampling Area
Bedrock 32 Detrius | sticks coarse plant 27
-
Boulder | >256 mm (10")
Cobble | 64-256 mm (2.5%-10%) 7 Muck-Mud | black, very fine organic |
- (FPCM)
Gravel | 2-64 mm (0.1-2.5") (¥}
Sand 0.06-2nm {gritty) t 7/ Mari grey, shell fragments |
Sili 0.004-0.06 mm
Clay < 0,004 mm {slick)
A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form |
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME LOCATION Efd?..ﬂ
STATION # RIVERMILE, STREAM CLASS

LAT LONG RIVERBASIN

STORET # AGENCY £A7/HAc] Ay,
INVESTIOATORS _ R.ICNy AénaX TIIE NIGHs <, I/

Parsmeters to be evaluated in sampling reach

FORMCOMPLETEDBY {(_. ¥/ SAMN | DATE X3 REASON FO!
TME 320 gy %g' ﬁ”phtﬂﬂﬂ
Habitat Conditien Category
Paramoeter . I Subopfimal Marginal P

Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
L. Epifaonal substrate favorable for habitat, well-suited for habitat; habitat habitet; lack of habitat is
Substrate epifaanal colonization and { full colonization patential; | availability less then obvious; substrate
Available Cover fish cover; mix of snags, | adequate habitat for desirable; substrate untable or lacking.

submerged logs, viderct | maintenance of frequenty disturbed or

banks, tobble or other populations; presence of | removed.

stable habitat and at stage | additions] substrate in the

10 allow full colonization | form of pewfall, but not

potential (Le, logv/snags | yet prepaned for

that are not new fall and | colosization {may rate at

i), ____fuihondofmie | S—
SCORE 219 187 s ) ds o) w9 8.7 els 43240

Mixture of substrate Mixture of soft sand, mud, | All mud orclay or sand | Hard-pan clay or bedrock;
1, Poel Substrate | taerials, with gravel and | or clay; ymud masy be bottom; livde of no root | 00 root mat or vegetation.
Characterizstion ] firm sand prevalent; root | dominant; some root mats | mat; no submerged

mats and submerged and sbmerged vegetation | vegetation,

15 413 32 11
Miajority of pools large-

3. Pool Variability deep; very few shallow. | prevalent than deep pools. | shallow of pools absent.
sruall-shallow, small-deep
P““"F'““j—‘-— : :
SCORE C15 1R 6 p1s M 13 nAD] e 9 8.7 )5 43210
Little or no enlargement | Some new increase inbar | Moderute deposition of | Heavy deposits of flne
4, Sediment of islands or point bars fermation, mostly from new gravel, sand or fine | material, increased bar
Depositiea and bess than <20% of the | gravel, sand or fine sediment on old and new | development; moce than
bottorn affected by sediment; 20-50% of the | bars: 50-80% of the 80% of the botlom
sediment deposition. battom affected; slight bottom affected; sediment | changing frequently; pools
deposition in pools. deposits at obstructions, | almost absen due to
constrictions, and bends; | substantial sedirment
moderate deposition of | deposition.
_ - pools prevalent.
SCORE '2¢ 19 13 1?2 16) 15 14 1312 11 2.8 7 6|54 33210
Water reaches base of Water fills >75% of the | Water fills 15-75% ofthe | Very litde water in
S, Channel Flow both tower banks, and available channel; or available channel, and/or | channe] and mostly
Status minimal amount of <25% of channel substrate | riffle substrates are mostly | present as standing pools
channe] substrate is is exposed, exposed.
SCORE 16 P14 13 12 11 o 9 8 7 6]5 473 2 1.0
5'(
pj

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Habitat Condifion Category
Parameter
Optimal Supoptines) Margiaal Foor,
6. Channel Channelization or Some channclization Channelization may be Banks shored with gabion
Alieration dredging absent or present, ustally in areas of | extensive; embankments | or cement; over 0% of
minimal; stream with bridge abutments; o« shoring structures the stream reach
normal pattern. evidence of past presem on both banks; and | channelized and disrupted.
charnelization, ie., 40 to 30°% of stream reach | Instream habitat greatly
dredging, (greater than channelized and distupted. | altered or removed
past 20 yr) may be entitely.
present, but recent
channelization is not
SCORE 20 19 1817) 1615 413 122 1 fie 0 87 6|54 32 1.0
. The bends in the stream | The bends in the stream | The bends in the stream | Chianne staight;
1. Channel increase the stream length | increase the stream length | increase the stream length | waterway has been
Sinwosity 3to4times longer than if | | to 2 times longer thaa if | 1 %0 2 times longer than ift | channclized for a long
it was in a straight line. it was in a straight line. it was in a straight line. distance.
(Note - channe] braiding is
- considered normnal in
g ooastalplmsandother
[T ]

? SCORE st 13 a4, 9312 1) 100 /0 7.6 8432 1.0
3 Banks stable; evidence of | Modevately stable; Moderately unsiable; 30- | Unsteble; many eroded
8. Bank Stability erosion or bank faiture infrequent, small areas of | 60%% of bank in reach has | areas; "raw"” areax
(score each bank) | absent or minimal; litle | erosion mostly healed aress of evosion; high frequent aloog straight

over, 5-30% ofbankin | erosion potential during sections and bends; -
3 reach has arcas of erosion. | floods. obvious bank
60-100% of bank has
_§ SCORE __{LB) SNEXNNE U N S SR N BN
e | SCORE__(vB) i : '
50-70% of ithe streambank
9, Yegetative surfaces covered by native | surfaces covered by streaqubank surfaces
Protection (score vegeiation, but one class | vegetation; disruption covered by vegetation;
& | each bank) of plants is not wetl- obvious; patches of bare | disruption of strearabank
represented; disruption | soil or closely cropped vegetation is very high;
Note: determine left evident but not affecting | vegetation common; less | vegetation has been
or right side by full pant growth potential | then one-half of the removed to
facing downstream. to any preat extent; more | polential plant stabble $ centimeiors or less in
than one-half of the height vemnining. average stubble height.
potential plant stubble
height remaining.
SCORE __(LB) |LefrBank 3 IR s 4 3 2 1 0
SCORE __ (RB) |RighBank ;. 1D 8 Y. 6 | .3 4 3 2. L. 0
Width of riparian zone Wickth of riparian zone 12- | Width of riparian zone 6- | Width of riparian zone <6
19. Riparian >| 8 meiers; human 18 meters; human 12 meters; humnas meters: little or no
Yegetative Zone aclivities {i.e., parking activities have impacted | activities have impacted | iparian vegetation due to
Width {score each | jots, madbeds, clear-cuts, | zone only minimally. zone a great deal human activities.
bank riparian zone)}
| impacted zone.
SCORE__(LB) |LefBank 4879 8 7 6 s 4 2 10
SCORE __(RB) |Right Bank 9 g8 7 6 5 4 2.1 0
/33 tes
Total Score 25
—
7

A-10 dppendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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APPENDIX A
STREAM DATA SHEETS
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME rocation SH247./¢
STATION # RIVERMILE, STREAM CLASS
&N Y LAT LONG RIVER BASIN
STORET # R AGENCY £a7/ FoLs [ 28AC
INVESTIGATORS A, {{ - ) /I, gt /5, il Lot NUMBER
FORM COMPLETED BY DATEJ/27/e? ON FOR SUR AP
Ca GMMV MJL'.';‘.__ AM @' mz{d i st E‘ﬂ
T s S s gl
Q Subsmerged Macrophytes____% () Other ( simgf N-."
SAMPLE Gearused @D-frame  Ohkick-nct Qoter___ Gy
COLLECTION
How were the samples collected? Wvading 2 from bank Q from boak
Indicats the amwmber of jabs/kicky taken in each habitat type.
QCobble____ Snags i O Vegetated Banks_____ osm&
O Submerged Macrophytes____ @Ot / “wola )
GENERAL VERY sAml MK past N 81747
COMMENTS
By 3076 HMUITR AL NG,

QUALITATIVE LISTING OF AQUATIC BIOTA
Endicate estimated abundance: 0= Absent/Not Observed, 1=Rare, 2=Common, 3= Abundant, 4=

Dominant
Periphyton ot 2 3 4 Slimes 61 2 3 4
Filamentous Algae 01 2 3 4 Macroinvertebrates 01 2 3 4
5 0 1 2 3 4 Fish 0t 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0= Absent/Not OQbserved, 1= Rare (1-3 organisms), 2= Commen (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)
!m£(0

Porifera 0 1 2 3 4] Anisopiera 0 1 2 3 4] Chironomidae 012 3 4
Hydrozoa 0 1 2 3 4dZypoplera 01 2 4|Ephemeroptera 0 1 2 3 4
Platyhelminthes 0 1 2 3 4] Hemiptera 0 é 2 3 4 PTrichoptera 0 @ 2 3 4
Turbellaria 01 2 3 4-1..-Coleoptera 1} 2 3 4| Other 01 2 3 4
Hirudinea 0 1 2 3 4| Lepidoptera 01 2 3 4 mOsT

Y Oligochacta 0 @ 2 3 4]Sialidac o B 7]

an =

Topoda O | 2 3 4| Corydalidae o123 4]° AMILoD 5

s Amphipoda 0.1 2 4 | Tipulidae 01 2 3 4

~- | Decapoda o1 2 4 | Empididac 01 2 3 4
Gastropoda 0 1 2 3 4] Simulidae 01 2 3 4
Bivalvia 0 1 2 3 4] Tabinidae 01 2 3 4

—ak Culcidae ¢ 1. 23

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form }
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

bag

(FRONT)

STREAM NAME_ Akl L4bdK LocaTioN _ BRI 7-13
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # , AGENCY £ M
INVESTIGATORS & Réwg) /M w [‘“ Eﬁ?"’t Frivblchy
FORM COMPLETED BY DATE REAS&N FOR SURY W

c. CUI_JN “I‘ffd— AM @ u‘&t? “ ﬂl’n CT
‘WEATHER Now FPast 14 Has there been 2 heavy rain io the last 7 days?
CONDITIONS howrs UYes @No
Mj W M 3 mm ,.?l::;) 3 Air Temperastare L7 *C (-6 il "nf(l_)

. O owmmemismy Qg

sy, mupne | G T G

X

thaa7-iy

L=

7 - ostt o
— M« FAvig)

c—

Aél ca e e

SITE LOCATION/MAP Ul Draw a map of the site and indicate the areas sampled (or attzch a photograph) -

tream Subaystemn
Perennial

]| Stream Origin
1 Glacial i

CHARACTERIZATION

Q Swanip and

Q integmitient  Q Tidal

1] Non-glaclal smonlane

mme 2 Warmwater

Catchment Area k"

Bhrnnhmufongms

Rapid Bioassessment Protacols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form |
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED redosminant Sarrcundiog Landwse Local Watershed NPS Pollution
FEATURES Forest Q Commercial No evidence (1 Some potential sources
Fieldfl’asture g l(l)lggﬂ'ml Obwvious sources
CI Residential Local Watershed Erosion
@None O Moderste O Heavy
AR ON wlg;e the dominamt mrd the dolmgmns piresent
(18 meter buffer) dominant specics present _@D n“‘f“h ijﬁ‘s(oﬂx SJA“W" b
INSTREAM Estimated Reach m AR
FEATURES ated Length m m 0 Parly shaded dsﬁ e

Estimsted Sresm Width _ 3 m  ~?

High Water Mark |

crﬂcfj

Sampling Reach Area  _____m? .
Proportien of Reach Represented by Stresmm
Areain ke’ (m'x10O0) _ _ km? 3 Types
ORi QRun 58 %
Estimated Stream Depth 0. -_m QF
Surface Velocity ____ misec Chanuelized QPYe: QNo
(atth € ﬁM 0'6» Do Present U Yes ﬁNo
LG wooby LWD m MNIL LAEG bl 2682)
Density of LWD T tkn® (LWDY reach sres)
AQUATIC Indicate the dominant type and record the dominant gedu
ETATION O Rooted emerpent L Rooted subtnergent floatin, 12 Free floating
0 Floating Algae 0 Attached Algae ¢
dominant specles present
Portion of the reach with aquatic ngcuﬁoni%
WATER QUALITY T yentlrcli, 7 °C Wiater Od
@ o DNumlme" Not ¢ ElScwaam
Specific Conductancd) 2.& 9 Fetroloum Pean jcat
Dissolved Oxygen L)
Water Surface Oils
pH___ .22 QSlick QSheen DGlobs 0 Flecks
$None O Other
Torvidsty_ @8
WOQ Instrument Used | JZe CIClear 'g"“ e QTubid
Qe o - Q Other
SEDIMENT/ Od
SUBSTRATE Nmomal_ Q Sewage O Petroteum O Sludge O Sawdust 1 Paper fiber E’ Sand
DChelmcal () Anserobic  CiNone (X Relict shells Qther -
sto; ed
R gy it
MAbsent QSligt QOModerste OPofuse QYes @No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
{shonld add up to 100%) {does not pecessarily add up to 100%)
Swbstrate Dlameter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus stic] lant
B Tl K4
107
Cobble | 64-256mm (2.57-10%) L Muck-Mud bmﬁ)eq-ﬁumsc
Gravel 2-64 mm (0.1-2.53") Ts
Sand 0.06-2mm {griny) {) “Marl grey, shell fragments
Sikk (.004-0.06 mm
Clay < 0.004 mun {slick)
A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Fieid Data Sheets - Form |
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME LOCATION }HM 7. ﬂ
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # ] AGENCY
INVESTIGATORS M, NILA6 /b Rewpy | C. W J‘. e nd.
FORM COMPLETED BY DATE REASON FOR
C Gussman nmi-mo._m@ Builey 7:11». Mpet
Habitat Condition Category
Optimal Swhoptimal Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epifawnal substyate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is
Substrate/ epifmumal colonization and | full coloaization potential; | availability less than obvious; substrate
Available Cover fish cover; mix of snags, | adequate habitat for desirable; substrate unstable or lacking.
wuebmerged logs, undercut | maintenance of frequently disturbed or
banks, cobble or otiver populations; presence of | removed
stable habitat and at stage | additional substrate in the
1o allow full colonization | form of newfall, but not

Parameters to be cvaluated in snopling reach

1. Peol Subsivate
Charscterization

SOORE

3. Pool Varisbikity

5. Channel Flow
Status

matexials, with gravel and | or clay; mud may be honnm;linlenr no ot mat or vegetation.
firm sand prevalent; oot | dominant; some root sats § mat; no submerged

mats and submerged and submerged vegetation: [ vegetation,

200918217 16 h 45 W 32 |10 /B 87 6] 54321 0
Even muix of lage- Majority of pools large. | Shallow pools much more | Majerity of pools small-
shallow, large-deep, decp; very fewshallow. | prevatent than deep pools.

shallow or pools absent. -

|5 e

0312

n

Some new increase in bar

ofmlmdsorpoulhm formation, mostly from new gravet, sand of fine i
amd less than <20% of the | gravel, sand or fine sadiment on old and new | development; more than
bottom affected by sediment; 20-50% of the | bars; 50-B(%% of the 80% of the bottomn
sediment deposition. bottom affected; alight bottom affected; sediment | changing frequently; pools
depesition in pools. deposits at obswuctions, | alnost absent due to
constrictions, and bends; | substantial sedirment
moderate deposition of deposition.
pools prevalent.

207 19 18 17
‘Watex reaches base of

16

15 14 i3 12 11
Water fills >75% of the

Water fills 25-75% of the

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3

&1

both kwwer banks, and available chennel; or available channel, and/or
minitnal amvount of <25% of channel subsirate | riffle substrates are mostly | present as standing pools,
channel substrate is is exposed. cxpused.
exposed. I
1201058 3 it T8 7 6] 5 4 3 2 1 0
¥



HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

7. Channd
Sivuosity

SCORE

8. Bank Siability
(score cach bank)

Parawmeters to be evaluated broader than ssmpling reach

peesent

Habitat Csndition Cate.
Parameter o d Mersias] Poor
6. Channe) Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, uswally in areas of | extsnsive; embankments | or cement; over 30% of
minimal; stream wite bridge abutments; or shoring stroctunes the stream reach
normiel pattern. evidence of past present on both banks; and | channelized and disrupted,
channelization, i.e., 400 30% of siream reach | Instream habitat greatly
dredging, (greater than | channelized and disnapted. [ alicred o7 removed
past 20 yr) may be entirely.
present, but recent
channaization is not

s 1130z n

The beads in the streams | The bends inthe stieam | Channel straight;
increase the stream length | increase the stream length, | increase the sireamn length | waterway has been
3 10 4 times longer than if | 1 % 2 times longer than if' | 1 to 2 times longer than if { ¢hannelized fora long
it was in o straight line. it wag in o straight line. it was in 2 straight line, distance.

(Note - channel braiding is

considered normal in

coastal plains and other

low-lying arcas. This

paramcier is not casily

rated in thess areas.)

200 18 18 170061 15 18 A 120 1909 8 7 &) 54 3 2. 10

Banks stable; evidence of | Moderaiely stable; unstable; 30- | Unstable; many

erusion of bank faitune infrequent, small areas of | 50% of bank in reach has | areas; "raw™ arcas

absent o minimal; Jittle | erosion mostly healed apeas of erosion; high frequemt along straight

potential for future over. 5-30% of bank in erosion potential during sections and bends;

problems. <5% of bank ] reach has areas of evosion. | floods. obvious bank i

affected. 60-100% of bank has
- erosional scars.

Bk 109" |

iBank 10 9 |

More than W% of the T0-90% of the sireambank Less than 50% of the
9, Vegetative streambank surfaces and | surfaces coversd by native | surfaces covered by sueambank surfaces
Protection {score imunediate riparian zove | vegetation, but one class | vegetation; disruption covered by vogetation;
each bank) covered by native of plants is not well- obvious; patches of bare | disruption of streambank
vegetation, including represenied: disrupstion svil or closely cropped vegelation is very high;
Note: determine left | tresz, understory shrubz, | evident but not affecting | vegetation common; Jess | vegetation has been
or right side by or nonwoody Tult plart growth potential | tham one-half of the removed to
facing downstream, | macrophytes; vegetative | 10 any great extent; more | potential plant stebble 5 centimeters or less in
disruption through gtazing I than ene-half of the height remaining. averuge stubble height.
or mowing minimal or not } potential plant stobble
evident; almost sl plants | height remaining.
SCORE __ (LB) 5. s 4 3 T 10
SCORE___(RB) & 1.6 5, 4 3
Width of riparian zone 12- | Width of riparian zooe 6-
10. Riparian 18 meters; human 12 meters; human
Vegetative Zone activities (Le., patking activitics bave impacted | activities have impacted | riparian vegetation due to
Width (score each | fots, roadbeds, clear-cuts, | zone only minimally. zone a great deal, human activities.
bark iparian zonc) | jawns, or crops) have not -
unpaciedmnle_.:
SCORE __(LB) |LetBank QR 9 g 7 6 4 2 1 0
SCORE ___(RB) RJghlBa.nk Hd 8 7 [ 4 | 1]
¥
Tota) Score / 3 Z oy
—_—
17T

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION @7 19
STATION # RIVERMILE STREAM CLASS
LAT LONG
STORET #
INVESTIGATORS (., *"”*M,Z&M‘
FORM COMPLETED BY
& é lu )J\m

HABITATTYPES || Indicate the percentage of each habitat type preseat
QCobbledd % DSmags %  QVegeuwsdBenks %  0QsadZ¥_%

Q Submerged Macrophytcs____% Q Other { %
SAMPLE Gear msed O D-frame  @kick-net Q Other
COLLECTION
How were the samples coBected? Prading O from bank Q fiom boat
\
Indieate the number sl jabs/Xicks taken in each habitat type.
D Cobble QSnags___ O Vegetated Banks 0 sana VTR 6 1 2%
) Submerged Mactophytes O Other { ) I
GENERAL ‘ v bg, -
cOMMENTS SANDP BAL7Ir- St o8

Muyplés  AB6NT

re: Amdlivaps /\dffﬁ’(mw 180 Bl s mmmﬂ:

QUALITATIVE LISTING OF AQUATICBIOTA
Indicate estimated abundance: 0= Absent/Not Observed, 1 =Rare, 2=Common, 3= Abundant, 4 =
Domivant

Periphyton 0123 4 Slimes 01 2 3 4
Filamentous Algae o012 3 4 Macroinvertebrates 91 2 3 4
0 1 2.3 4 Fish @ 12 23 4|

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0= Abseni/Not Observed, 1= Rare (1-3 organisms), 2 = Common (3-9
organisins), 3= Abundant (>10 organisms), 4 = Dominant (50 organisms)

Porifera 0 1 2 3 4] Anisoptena 0 1 2 3 4| Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4| Zygoptera 0 |l 2 3 4|Ephemeroptera 0 1 2 3 4
Platyhelminthes 0 1 2 3 4 | Hemipter 0 | 2 3 4 }Trichoptera ("‘-‘410 1 2?4
Turbellaria 0 1 2 3 4fColeopters 0 1 23 4| Other 01 2 4
Hirudinea 0 1 2 3 4(Lepidoptera 0 1 23 4
Oligochaeta 0 1 2 3 41k +—2——t-

Tsopoda 0 ¢ 2 3 4| Corydalidee 0123 4
Amphipoda 0 1 2 3 4] Tipulidac o(Mz2 3 4

«={ Decapoda 0 @ 2 3 4) Empididae 01 2 3 4
Gastropoda 01 2 3 4-rSinmliidacﬂ,,.(6 01 2 3 4
Bivalvia D 1 2 3 4| Tabinidae 01 23 4

Culcidae 0.1 23 4

MTE . sHELLS OF ASIATIC clas Qb A7 TS Location (ot 21

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 A-25
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)

STREAM NAME = (HWéS LocaTion  BN247-2]

STATION # RIVERMILE, STREAM CLASS
G)S ~f Lar LONG RIVER BASIN

STORET # AGENCY fgrf nrw

INVESTIGATORS S- FAgldy. .

FORM COMPLETED BY REASON FOR SURVEY -

(. i w @\ By | STain EAPhel
F
ms New ' i’m 24 ga‘; ;hen m‘: hesry raiw in the last 7 days?
JUm¥ 8 eayem 0 ArTepesuredd tc
0 showers (micrmitiont) 0 Other '
%9 Yicloud qQ__%
i clear/sunny &8

SITE LOCATION/MAP § Draw & map of the site and mdicate the areas sampled (or atiach a phetograph)
i
“b\
oY "
.y

&
i

] .
‘.)
Vv
panvel
T L MAllEL
- t dﬂ/\;
/ / BA24z-2 "

| o pind LAk
o

STREXNT™ Stream Subsystem 5
CHARACTERIZATION|| Pem'mw?”’ Q Inteemittent Q) Tidal alé‘:lmﬂlme 0 Warmwater
Stream Origin Catchmeni Area km?

Q Glacial D%rrimfed .
Q Non-glacial montane g ixture of origing
Q Swanp and bog Other

Rapid Bioassessment Protocols For Use in Sreams and Wadeabie Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form |
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED dosinant Surroundiag Landuye © Local Watershed NFS Pelintion
FEATURES Forest Commercial DO No evidence B Some potential sounces
Field/Pasture Q Industrial Q Obvious sources
0 Agriculiural O Other
3 Residential Local W d Exoslon
ONone Moderate Qi Heavy
SARAN o ety o domivat ezt e SR s
{18 meter buffer)
domimant species present
INSTREAM Estimated Reach m C; Cover Warih
E Length gmomr o P
Estimated Stresm Width m YWY 7
: High Water Mark I M 5 m
Sampling Reach Area m?
Arca im kaa? (@1 000) Pmporﬂon of Reach Represented by Stream
rea E— '51 mi“?,:’ DRusé®_ %
Estimated Stream Depth m
Surface Velucity misec Chaapelized m'es ONe
(at thalwep)
DsmPresent DYes @No
Orenerinal sl®
hﬁﬁwoom LWD ' i &

Density of LWD m*kre’ (LWIN reach area)

AQUATIC
VSGEI‘ATION

lmlkate thedomunltype and record the dominannseeks
Rooted emergent O Rooted submergent Rooted flosting O Free floating

D Floating Algae

D Attached Algae

domimant species preseat M 2
Portion of the reach with aquatic vegetation %

Te-penmrszo 13 oc

WATER QUALITY ‘Water Odors a
Specific Conductance, Q,;TS N /(F mmm sm?:%hm
Dissolved Oxygen
‘Water Swriace O
e _6.Y¢ O Sheen QGlobs Q Flecks
@None Q
Turbidity 1.7 MY
WO Instrument Used__Ia3 / Done? s meand O Tuwbid
e me Q0paque Q O Other
SEDIMENT/ Odors osits .W"“
SUBSTRATE &Mowral  QSewsge  OPetolem D0 OSawdust | OPaperfber @Sand
Qhemical O Amserobic G Nowe o e
T

Looking at stones which are sot duply cmbedded,
are the umdersldes black im color

Oib
QAbsent QSlght QOModerale QOProfuse DQYes DONo

INORGANIC SUBSTRATE COMPONENTS

ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%)

(does not necessarily add wp to 100%)

Diameter % Co itiom im Substrate Characteristic % Cemposition in
Sam| Reach Type Sampling Area

Substrate
Type

Bedrock

1.??0 sticks, wood, coarse plant o2 ﬁ

= 256 i (10} 27
Cobble  ]64-256 mm (2.5"-10™)
Gravel 2.64 mm (0.1"-2.5")
Sand 0.06-2mm (gritty)

Sikt 0.004-0.06 mm

Clay - < 0,004 mm (slick)

Muck-Mud | black, very fine organic
{FPOM)

/S{ 5; Marl

grey, shell fragments

A-6  Appendix A-1: Habitar Assessment and Physicochemical Characterization Field Data Sheets - Form |
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAMNAME ] JAWEE LocaTion _ BAITX |
STATION # RIVERMILE STREAM CLASS

LAT LONG RIVERBASIN

STORET # AGENCY  LaT/adAc] P/

INVESTIGATORS g,f\_‘t_-

5, FALSSLIRS [o, GhasrnN

3. Peol Variability

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

SCORE

5, Chanuel Flow
Statos

prescnt.

FORM COMPLETED BY DATE REASON FOR SURVEY 5, f\
C. §Urs mare TIME g am () BoLssing e 1 meact
Habitat Condition Caiegory
Farameter Optial Saboptimal . Marginal Peor
CGircater than 50% of 30-50% mix of stable 10-30% mix of stable Less tham 10% stable
1. Epi substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habijat is
Sabstrate/ epifaunal colonization and | full colonization potential; | avaikability less than obvious; substrate
Avallable Cover figh cover; mix of snags, | adequate habitat for desirable; substrate unstable or lacking.
submerged logs, undercut | maitesance of frequetnly distrbed or
| banks, cobble or other populations; presence of | removed.
stable habitat and a4 stage | additional substrate in the
to allow full colonization | form of sewfall, but not
potential (ie., logs/mags | yet prepared fir
that are pot new fall and | colonization (may rate at
ot transienit). high end of scale).
SCORE (2013018 7o tef isci 312 1 [10) 9807 65 43200
Mixture of substrate Mixture of sofi sand, mud, | All mud or clay or sand Hard-pan clay or bedrock;
2.Pool Sehstrate | materials, with gravel and | or clay; mud may be bottom, little or no root e root mat of vegetation.
Characterization | firm sand prevalent; root inant; sonie oot mats | mat; no submerged

207191817 16

15 14 13712 1

Majority of pools large-
decp; very few shallow.,

s 1302 1

Some new increase in bar
of islands or point bars formaxion, mogtly from material, increased bar
and less than <20% of the | gravel, sand or fine sediment on ol and new
bm‘lunaﬂ'emdby sedment;ll—iﬂ%oﬂhe bars; 50-80% of the 80% of the bottom
sediment deposition bottotn affected; slight bottom affected; sediment | changing frequendly; pools
deposition in pools. deposits at obstructions, | almost absent due to
ictions, and bends; | sut ol sed;
moderate deposition of deposition.
20 19 18-17 6] is 14 @M e 9 8 7 s[§5 4.3 21 0
Water reaches base of Water fills >75% of the | Water fills 25-75% of the | Very Little water in
both lower banks, and available channel; or available channel, and/or | channel and mostly
minimal amount of <25% of channel substrate | rifile substrates are mostly | present as standing pools.
channe] substrate is is exposed. exposed.
% 1§ 18 17 6] 15 14 13 12 11 | ¢ 8 7 6|5 43 2 10
T

Rapid Bioassessment Protocols For Use in Srreams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

7. Chasnel

(score each baok)

Parameiers to be evaluated broader than sanspling resch

The bends in the stream
increase the stream length
310 4 tiroes tonger than if
it was i » straight line,
(Note - channel braiding is
considered notenal in
coastal plains and other
low-lying areas, This
parameter is not easily

it was ina steaight line,

Habitat Coadition Category
Parameter Optimal Suboptimal Marginal Posc
6. Chanoel Channelizztion or Some channelization Channelization may be Panks shored with gabion
Alteration dredging abscit or present, usually in areas of | extensive; émbanlanents | or cement; over 8% of
minimal; stream with bridge abutments; of shoring shuctuares the siream reach,
normal patteyn. evidence of past present on both banks; and | channelized and disrupted.
channetization, i.e., 40 to 80% of siream reach | Instream habitat greatly
dredging, (greater than channetized and disrupted, | altered or removed
past 20 yr) may be entirely.
preseat, but recent
channelization is not
2019 {817 di6 9.9 8 2-6)5 43210

The bends im the stream
increasc the stream length
1 to 2 times longer than if
it was in a straight line.

R

Channel straight;
waterway has been
channelized for a long
distance,

potential for futwee

1 Fror-9: 8f 1) .6

Moderately wnstable; 30-
60% of bank in reach has
arcas of crosion; high

. iat duri

e R

Unstable; many evoded
areas; “raw® areas

SCORE__(RB)

More than 90% of the 70-90% of the strearnbank | 50-70% of the sweambank | Less than 50% of the
9. Vegetative streambank surfaces and | surfaces covered by natve | surfaces covered by streambank surfates
Protection (score immediate riparian zone | vegetation, but one class | vegetation; dsnption covered by vegetation;
cach bank) covered by native of plants is not well- obvious; patches of bare | distuption of streambank
vegetation, inchuding represented; disraption soil or closely cropped vegetation is very high;
Note: detennine left | trees, undersiory shrubs, | evident but not affecting | vegetation commmon; Jess | vepetation has been
or right side by of nonwoody full plant growth potential | than one-half of the removed to
facing downstream, | macroplytes; vegetative [ 10 any great extent; more [ potential plant stubble 5 centimeters or Jess n
disruption through grazing | than one-half of the height remaining, average stebble beight,
of mowing minimal or oot § potential plant stubble
evident; almost all plants | height remaining.
SCORE _ (LB) k- 10yl 8 1 6 | 5 4 3 2. 10
SCORE___(RB) k", -/ b B 5. -4 3 S E L0
Width of riparian zone Width of riparian zone 12- | Width of riparian zone 6- | Width of riparian zone <6
10. Ripariam >18 meters; human 18 meters; human 12 meters; luman meters: little o no
Vegetalive Zone activities (L.e., parking activities have impacted | activithes have impacted [ riparian vegetation due to
Width (score cach | |ots, roadbeds, clear-cuts, | zone only minimeally. zome a greal deal, husnan activities,
bank riparian zone) |
Jimgacted zone._
SCORE ___(LB) : 7 3 4 3 2 } 0

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME _FAVE LOCATION L 1\
STATION# _____ RIVERMILE______ | STREAMCLASS
LAT LONG RIVER BASIN
STORET # AGENCY ﬂ]]ﬂir £
INVESTIGATORS _ . RENER /., Mbie ) LOT NUMBER
FORM COMPLETED BY DATE /2147 REASON FOR SUR ]
C QUarhy ™ Sev ™ O] ol [otesht
[
HABITAT TYPES | Indicate age of esch habitst type present
QCobbieff % OSnogs %  QVegeutedBaaks %  DSand Y%
D Submerged Macrophytes___% Q Other( %
SAMPLE Gearused @ D-frame O kick-net 0 Other
COLLECTION
How were the samples collected?  Jwading O 'from bank Q from boat
Indicate the pember of [aba/iicks taken in each habitat type.
C3Cobble__3 OSnags_ . C)Vegetated Banks O Sand
(2 Submerged Macrophytes___ Ct Other ( ) ——
GENERAL . /
G Mithy ANWEL, 1IRLED. Lo RBITH Bl

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare, 2 = Common, 3= Abundant, 4=
Dominant -

Petiphyton 0123 4 Slimes _ 23 4
Filamentous Algae 01 2 3 4 Macroinvertebrates 012 3 4

O 1 2 3 4 Fish 0 1 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0= Absent/Not Observed, 1= Rare (1-3 organisms), 2= Common (3-9

erganisms), 3= Abundant (~10 organisms), 4 = Dominant (>50 organisms)
Porifera 0 1 2 3 4] Anisoptera 0 1 2 3 4| Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4] Zygoptera 0 1 2 3 4 pEphemeropten 0 2 3 4
Platyhelminthes O 1 2 3 4 | Hemiptera 0 1 2 3 4]xTrichoptera 0 2 3 4
Turbellaria 0 1 2 3 4LColeoptera 0 @ 2 3 4| Other 0123 4
Hirudinea 0 1 2 3 4] Lepidoptena 0 1 23 4
Oligochaeta 01 2 3 4] Silidae 0 1 2 3 4
TSopoda =T 1 2 3 4] Corydalidae 01 23 4
A mphipoda 0 & 2 3 4{Tipulidae 01 23 4
Decapoda 0 1 2 3 4| Empididae 01 2 3 4
Gastropoda 0 1 2 3 4(Simuliidac 01 2 3 4
Bivalvia 0 1 2 3 4] Tabinidae 01 23 4

Culcidae 0.1.2.3 4

Rapid Bicassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form ! A-25
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BH247- -24

bowsrecom gp OU7
PHYSICAL CHARACTERIZATIONIWATER QUALITY FIELD DATA SHEET

{FRONT)
STRETE 7| LocATION 8R247.25
STATION & RIVERMILE____-___ | sTREAMCLASS
LAY _ LONG RIVER BASIN
STORET# - . ] AGENCY G@[ﬁgx /mﬂ;_MLﬂL Nz (L
INVESTIGATORS 2, AN Y. fo. Glirp whor /0. B ﬂr " M,
FORM COMPLETED B . DATE _J REASON FOR 7
-GW-”"‘IQ(\I TIME AM ™ &d/“‘i' ! J’Wﬂ JMJ’AC

C%“%ENS . | Now . . mza g?gmmoammnmu': days?
SUNNY o mm,ﬂ;) 0 Alr Temperstare. 24 vc @ﬂmﬁ)

- " 1 QO showers (inteymitient) O Other
axxr Bk  wo %icloud cover g%

Wi ; R cleag'swmy

SITE LOCATION/MAP IMampolﬂlmmmmhmsmH(waManﬁ;
10 oty petil 017
I f‘ﬂ#{_!

| s, e 0Pt s

Long S
| oy
fuawial whbL #a Ny
ARN) {66 oF DR
jtﬂﬂu—' FUH
ap sLver HeLe
R ATION | T eermiacat O Tidal @ Gt 0 Watmwater
%&&lh:lw Ovigin Catchment Ares _km?
g Non-gh;nd b%ntme li ﬂ oroﬂgms W Vo,

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroirvertebrates, and Fish, Second Edition - Form |
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED Predominant Surrosadiog Landwie l..ocal Watershed NPS Pollution
FEATURES @& Forest Q Commercial No evidence [ Some potential sources
8 Ficld/Pasture g 3‘;},""’“ D Obvions sources
Agnﬂlltllﬁl L1 —
T Residential Local Wa ed Erosion
U None Moderate Qi Heavy
i the domsi e
B | Lyt ominent v gagyes e domipprpege st
( n) domisant speces present _CAK ,B5T1/a Loty N3/ piabe
INSTREAM Estimated Resch Le m Canopy C ‘
FEATURES Eatimated S e mn:: 3 ﬂmo;e?r Q Panly shaded O Shaded
it ireamm m
Heh WaterMark 2.4 m N
Sampling Reach Area ——m
Avea in You? ('11000) s Pr:lm-tln of Reach Represented by Siream
B —— klll
0.3 1‘.‘ . @RSl %
Estimated Stream Depth m
Surface Velocity _____ m/sec Channelized tlYea QANe o g
thal
e DamPreseat BYes O No & (o5rofim
LRSE WOODY WD m A FEW ST 650 LMbe  TEéé / wadf peotls
Deusity of LWD o/km’® (LWDY resch ares) sear 760
AQUATIC Indicate the dominant type and record the domsimant Eecle
VEGETATION O Rooted emergent Q Rooted submergent Rooted floating Q) Free flosting
O Floating Algac Q Attached Algae
dominawnt species p &
Portism of the resch with aquatic vegeiatisn % AT OBIQUED
WATER QUALITY . Temperafure. 23, (2 c
U NormalMune Q
Specific Conductruce(ls 25 cfir G Ferieum S‘“‘&mmn
Dissolved Oxygea——
530 Water Surface Oils
i _J.i : QSlick OSheen QiGlobs O Flecks
4 J 9 v, MNone Q Other
Turbidity ¥ o/ AT
/s 3 Tm'lidity g not ma:wb v a i
WQ Instrament Used | . EI a sm 3 Turbid
gunsmné @ Normal O Sewage Q Pefroleum Ughd Q Sawdust Q Paper fiber 0 Sand
QClemical  Odmacrobio O Nove Ol Relics shells 0 Other.
et
Lositing at stomes which are not deeply embedded,
Oily are the undprsides black.:o:lor?
@Absent QSight OModerate OProfise O Ves | @ No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPO
{should add up to 100%) {does Dot necessarily sdd up to 100%)
Substrate Dimmeter % itien in Substrate Charmcteristic ogition In
Type Sampling Reach Type pE-g Area
Bedrock Detritus sticks,
o | <5
Boulder 1> 256 mn (10°)
Cobble | 64-256 mm (2.5"-10") | 32 Muck-Mud blaekﬁr)a-yﬁneorgarﬁc
Gravel | 2-64 mm (014257 10 :
Sand 0.06-2mm {gritty} 15 Marl grey, shell fragments
Sila 0.004-0.06 mm vy
Clay < {0,004 mun (slick)

A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form |
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME LocATION §A2d 7-15

STATION # RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET # AGENCY s 7/ #40¢ [ Flsif y qiOLIFE.

INVESTIGATORS (", 5 ilvuw / 2. Nkt /s Frebetiat/ ». plies

FORM COMFPLETED BY DATE REASON FOR V'EY
C GUssma | TIME @ ™ 8. /tgl«, f,,u,am'
Habitat Condition Catepory
Parsmeter Optimal Suboptimal Margioal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10°% stable
1. Epifswaal substrate favorable for habitat; well-suited for habitat, habitat habitat; Iack of habitat is
Substrate! epifaunsl colonization and | full colonization potential; | availability less than obvious; substrate
Available Cover fish cover; mix of snags, | adequate habita for desirable; substrate unstable or lacking.
submerged logs, undercut | maintenance of frequently distarbed or
banks, cobble or other populations; presence of [ removed.
stable habitat and ot stage | additional substrate in the

- Mixture of substrate Mixture of soft sand, mud, | All mud or clay or sand Hard-pan clay or bedrock;
2. Pool Swhsirate | materials, with gravel and | or clay; mud may be botiom; little or no root o root mat or vegetation,
Characterization | firm sand prevalent; root  J dominant; some root mats | mat; no submerged

b mats and submerged and submerped vegetation | vegotation,

g SCORE 200 99 18 17 16f 15 031312 n Jw @y 7 65 4.3 210

2 Even mix of large- Majority of pools lsrge- | Shallow pools much more | Majotity of pools smali-

2 | 3.Pool Variability | shallow, deep; very few shallow. [ prevalent than decp pools. | shallow or pooly absent. -

-] small-shallow, small-deep

Iz
SCORE 20 19018 17 16 ] 15 14 13 12 01 ) 7. &
Some newincrease inbar | Moderate deposition of
4. Sediment of islands or point bars formation, mostly from | new gravel, sand or fine
Depaosition and Jess than <20% of the | gravel, sand or fine sedimemt on old and new
bottorn affected by sedimeat; 20-50% of the | bars; 50-80% of the
sediment deposition. bottorn affected; slight bottom affected: sediment
deposition in pools. deposits at obstructions,
constrictions, and bends;
moderate deposition of
i pocls alent
SCORE 20 19 18 17 6 )15 14 i3 12 11 |0 8) 8 7 6
‘Water reathes base of Water fills>75% of the | Water filis 25-75% of the
§. Channel Flow both lower banks, and available channel; or available channel, and/or
Statms minimal amount of <25% of charme! substrate § riffle substrates are mostly | present as standing pools.
channcl substrare is is exposed. exposed,
SCORE 12039 12 17 Aol 46 t4—5—tr— 1T T0 9 & 7 65 4 3 2 4 0

54

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition ~ Form 3

A-9
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampliog reach

4. Bank StabNity
(score each bamk)

SCORE _{LB)
SCORE ___(RD)

9. Vegetative
Pretection (score
each bank)

o1 Tight side by
facing downstream.

SCORE _(LB)

Modauelymbb;

Habltat Conditisn Category
Parameter
0.l . misiboptingl, Marginal -
& Channel Channelization or Some channelization Channelization may be Panks shored with gabion
Alteration dredging absent or present, usually in arcas of | extensive; embarkments | or cement; over $0%% of
minimal; stream with bridge abutments; of thoring structures the stream reach
oormal pattemn. evidence of past present on both banks; acd | channelized and distupted,
channelization, i.c., 4010 80% of stream reach | Instream habitat greatly
dredging, (greater than channelized and disrupted. | altered or removed
past 20 yr) may be entirely.
prescot, but rooent
channelization is not
SCORE 20 19 18 a7 16 b5 e a3y 1 foe9 8 7 6154 3 2 4 0
The bends in the stream The bends in the stream. | The benda in the siream Channc) siraight;
7. Channel increase the stream kength | increase the stream leagth | increase the stream tength | waterway has been
Siouosity 3 to 4 times longer than if | 1 to 2 times longer than if | | to 2 times longer than if | channelized for 2 long
it was in & straight line. it was im & straight line. it was in 2 straight line. distance.
{Note - channel braiding is
considered normal in
coastal plains and cther -
kow-lying areas, This
paramcter is not easily
-f 181413 12 0T p 18009 -8

Unstable; many eroded

Note: determine beft

60% of bank in reach has | areas; "raw™ areas
areas of erosion; high frequent along straight
ermgion potential during | sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars,
AL I TS SR S . B
; 3. 43 po X1 0
Mome than 90% of the 70-90% of the streambank | 50-T0%% of the streambank | Less than 50% of the
streambank surfaces and | surfaces covered by native | mufices covered by streambank surfaces
inumediate riparian zone | vegetation, but one class | vegetation; disruption covered by vegetation;
covered by native of plants is not well- obrious; patches of bare | disruption of streambank
vegettion, mcluding represented; disroption soil or clasely cropped vegetation is very high;
trecs, understory shrubs, | evident bnt not affecting | vegetation comnmon; less | vegetation bas been
or nonwoody foll plant growth potential | than one-half of the removed to
to any great cxicnl; more | poiential plant stbble 5 centimeters or less in
disraption through grazing | than one-half of the height remaining, average stabble height.
4 3

SCORE ___(RB)

Width of riparian zone 12-

Wiidth of ripasian zone Width of riparian zone 6- | Width of riparian zone <6
19. Riparian >18 meters;, human 18 meters; human 12 meters; human meters: little or no
Vepetative Zooe aclivities (i.e., parking activities have impacted | sctivities have impacted | ripanian vepetation due to
Width (score ¢ach | 1ot, roadbeds, clear-cuts, | zone only minimally. 20p¢ 3 great deal, human activities.
bank riparian z0%¢) | lawng, or crops) have not
SOORE__(LB) |LefBmk B} O | 8 7 6 4 2 1 0
SCORE ___(RB)

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION RNJ47-25
STATION # RIVERMILE______ | STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS ) LOT NUMBER
X0
FORM COMPLETED BY ?[‘;'g JZ’ 7k m@ REASONFOR SURVEY

HABITAT TYPES [Imﬂute the percentage of each habitat type present

QCobble ____% (iSmags % O VegetawdBanks. _ % O Sand %
O Submerged Macrophytes___ % Q Other ( %
SAMPLE Gear wsed (PD-frume  Okick-net Q Other
COLLECTION :
How were the samples collected? P wading Cifrom bank O from boat
Tndicate the number of jaba/kicka takew In each habiiat type.
B Cobble__&_ O Soags @ Vegetated Banks____ QO Sand
{2 Submerged Macrophytes_ dOther { £)45 g7 p6rn )b
GENERAL Shv PNING pae, STEGP 60ME of
COMMENTS ) o vésgar

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0= Absent/Not Observed, 1 = Rare, 2= Comnwon, 3= Abundant, 4=

Dominant N'g,d

Periphyton 0123 4 Slimes 0t 2 3
Filamentous Algae 0123 4 Macroinvertchrates 0t 23 4
0 1 2 3 4 Fish 0_1 2 3

FIELD OBSERVATIONS OF MACROBENTHOS
Imdicate estimated abundance: 0= Absent/Not Observed, 1=Rare (1-3 organisms), 2 = Common (3-9
organisms), 3= Abundant (>-10 organisms), 4= Dominant (>50 organisms)

| Perifera 0 I 2 3 4| Anisoptera 0 1 2 3 a|/Chironomidae 0t 3 4
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4 | Ephemeroptera 01%34
Platyhelminthes © 1 2 3 4 | Hemiptera © 1 2 3 4} Trichoptera 01 3 4
Turbellaria 0 1 2 3 4| Coleoptera 2 1 2 3 4| Other 01 2 3 4
Hirudinea 0 1 2 3 4/ Lepidoptera 01 23 4
igochaeta 0 1 @ 3 4] Sialidae 0 1 2 3 4
T T 2 3 4| Corydalidac 01 23 4
Amphipoda 0 1(2 3 4| Tipulidae 01 23 4
Decapoda 0 1 2 3 4] Empididae 01 23 4
Gastropoda 0 t 2 3 4 |Simuliidae 01 @3 4
Bivalvia 0 1 2 3 4] Tabinidae 01 23 4
Culcidze 0 1.2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers; Periphyton, Benthic
Macroinveriebrates, and Fish, Second Edition - Form
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT) Po-m:“fr.sm & [ b Froo ‘ “{76

STREAMNAME Hoawes (redy

LOCATION @M/ 7-21

STATION # RIVERMILE, STREAM CLASS
-—fRAT.__________ LONG RIVER BASIN
STORET # AGENCY £L7 [/ Fisn od Witdlio fREAC
INVESTIGATORS £ ﬂc«g/ 5. Erelerecks/m. Mo /L £ soran
e AP 2 LM
WEATHER Now Past24  Hasthere been 2 beavy rain in the last 7 days?
CONDITIONS _ bouss QYes ENo
S‘Vlmf WALA 8 mml‘::? g Aj,'rmpem“ﬁ_ re (EJﬁnaft’)
il 8 mimm 8 om
[ clear/sunny ]

SITE LOCATION/MAF § Draw » map of the site and indicate the areas sarapled (or attach a photegraph)

p—————
Stre Type
CTERIZATION || & Perermizt | 0 Intermitient Q) Tidal D) Coldwater O Warmwater
, Sutnam (ilrll;in (_?atchment Area km?

gNmﬂaﬂwm .hrnmleofonm

D Other.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyion, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED Predominant Surrounding Landuss kncal ‘Watershed NP5 Pollution
FEATURES & Forest 0 Commercial Nogvidence 0 Soue priential sources
D Field/Pasture 3 Industrial u] sources
1 Apricuitural QOther.
Q Residential Lacal Watershed Erosion
QNone  AModeraie O Heavy
By | At oe o oo gagoe e ot
er buffer) dominant species present Pﬁw&gw%, GRS somt Pict, Lol M Yed aeder sﬁj
INSTREAM Estimated Reach Length n "R Grnopy Cover o SRGe
FEATURES r @Partiyopen  Q Pantly shaded @ Shaced
Estimated Stream Witth 3-% o (ivareq ) 3
High Water Mark m
Sampliag Reach Ares m* .
i Ka? (m*x1000) 2 lll:'mm.rtm'ﬂ of Reach Represented by Sircam
Y uﬁ‘ﬁu?ﬁ’?ﬁ' QRun 75 %
Estimated Stream Depts _Ov{ m QPool T %
Surface Velocity _ mfsec Chaapclized #Yes QNo
1 th '
(a1 thabweg) Debinife Fo Dam . Ovs @Ne
LARGE wOODY LWD m Fecquon] SKAGT % 04 ¢ ""”“iy Ry eis in Seolfered
EBRIS Density of LWD wAken? (LWDY reach ares) Clurmpd:
AQUATIC Imdicate the dominant and record the dontinani ies present
VSGE'I‘ATION Q Rooted emergent WDRootedmhrwgun Bkwbdﬂoaﬁng Q Free floating
O Floating Algae Q Attached Algac
dominapt species present
Portion of the reach with aqeatic vegetation ) _ %
WATER QUALITY - Temperature, ! 6 .gsg' C gzrter Odors a
lormal/None e
Sperific Conductancel, 222 Petroleum S hemical
Q Fishy Q Other
Dissolved Oxygen  TAR_goalinv i
3 3 Water Surface Ofls
pH 2. QSlick DSheen QGlobs O Flecks
0 PNone QOther
Turbidity Ut .
W [ostrument Used _&. E‘Ehar gﬂ m Q Turbid
Qlustrum 0 Gpaue O Stathed Q Other
SEDIMENT/ ors Degosiu
SUBSTRATE Norinal 0} Sewage Q Petroleurn Q Shudge 0 Sawdust [n ] @ Sand
g gf;ﬁcal D Anasrobic  CINone O Relict shelle 3l Other, !EZ} ZM
Looking at stones which not deeply embedded,
Oib are Ihegllnd:rsin;:s"lllla&!:tﬁhr?
@Abssnt QSlight OModerte QProfise QYes (WNo
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should 3dd op to 100%) {does not zecessarily add up to 190°%)
Substrate Diameter % Compositionin | Substrate Charagteristie % Cemposition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, coarse plant
matetials (CPOM)
Boulder | > 256 mm (10™)
Cobble | 64-256 mm (2.5"10") _ Muck-Mud (@Fta% very fine organic
Gravel 2-64 mm {0.1"-2.5™) M)
Sand 0.06-2mm (gritty) 04 Marl grey, shell fagments
Bikt 0.004.0.06 mm
Clay < 0.004 man (slick)

A-6  dppendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1




HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAMNAME  laved ((cocVl LOCATION #/§247-22

STATION # RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET # AceNeY Eprfegac ] Fo4suwIloLlFE

INVESTIGATORS (, fy viovman, fﬂ. fear

/t"\ rimls Foodordts

™~

colmmnon {may rote at

FORM COMPLETED BY DATE ‘ 3{4"1 REASON FORSURVEY
C inrect
Cussm i btaHaJ STHAT
Habjtat Cenditlon Category
T Optimal Suboptimal Marginat Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Lesa than 10% stable
1. Epifausal substrate favorable for habitat; well-suited for habitat; habitat babitat; lack of habitat is
Substrate/ epifsunal colonization and | full colonization potential; | availability less tham obvious; substrate
Available Cover | fish cover; mix of anags, | adequate habitat for desirable; substrate unstable or lacking,
submerged logs, undercwt | maintenance of frequemly distorbed or
banks, cobble or other populationa: presence of | removed.
stable habitat and at stage { additional substrate in the
to allow full colonization | forra of ewfall, but pot
potential (Le., lops/snags | yet prepared for
that are not new fall and

1. Poei Substrate
Characterization

AR maud orclay or sand
bottorn; little of no root
mat, no submerged
vegetation.

o] s

13712 4

Majosity of pools small-

Parameters to be evaluated in samplisg reach

3. Pool Variability deep; very few shallow. | prevalent than deep pools. | shaliow or pools absent. -
sroall-shallow, small-deep
ool present, »
SCORE 918 A7 16 [ 130" i3 1z 1 fie 2 8 7{e)-5. 4.3 2.1 0
Linle or noenlargement | Some new increase inbar | Modarate deposition of Heavy deposits of fine
4. Sediment of islands of point haty formation, racostly from new gravel, ssnd or fine | moterial, increased bar
Depaosition and less than <2(% of the | gravel, sand or fine sediment on old and new | developrnent; more than
boriom affected by sediment; 20-50% of the  § bars; 50-80% of the 80% of the bottom
sediment deposition. bottom affected; slight bottom affected: sediment | changing frequently; pools
depoeition in pools. deposits at obstructions, | almost absent duc to
constrictions, and bends; | substantial sediment
moderate depogition of deposition.
poois prevalent

0 19 18 17

~14) 13 12 11
Water fills 75% of the

‘Water reachea base of Water fills 25-75% of the
5. Chaonel Flow both lower banks, and available channel; or available channel, and/or | channe! and mosity
Ststus yninimal amount of <25% of channel substrate | riffle substrates are mostly | present ag standing ponls.
channed sabstrate is is exposed. exposed.
e
SCORE 20 19 1R 124§ H—H——t—1 710y T % 15 43 21 0
Rapid Bivassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 A-9



HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

7. Channed
Simwosity

SCORE

8, Bank SizbiBty
{score each bank)

9. Vegetative
Pretection (scorc
each bank)

Parameiers o be evalunted broader than sampling reach

Note: determine left
or right side by
facing downstrearn.

SCORE __(LB)
SCORE___(RB)

present.

Habitst Cosdition Category
Paranyeter
~Qpuimpl Soboptimal A5} ]
6. Chapnel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteratica dredging absent or present, wally in areas of | extensive; embankments | or coment; over 80% of
minirnal; stream with bridge abutments; or shoring structures the stream reach
normal pattern. evidence of past present on both banks; and | channelized and disrupted.
channelization, i.c., 40 to 80% of stream reach | Instoeam habitat greatly
dredging, (greater than channelized and disrupted. [ altered or removed
past 20 yr) may be entirely
present, but recent
chanpeitzation is not

2019 18 17 (4
The bends in the stream

L1514 1% 111

The bersds in the stream The bends in the siream

increase the stream length | increase the stream length | increase the sircam length | wateyway hae been
3 to 4 times longer than if | 1 to 2 times longer than if | 1 to 2 titnes longer than if | channelized for along
it was in & straight line. it was in a straight line. it was in & straight line. distance,
{Notz- channel braiding is
considered tormsat in
coastal phins and other
lawe.lying areas, This
parameter is not eagily
Imedmthmams.l
20. 19 187 18 A4) 139208 FJ0 9 8-t 6f S 403 210
Banlos stable; evidence of | Modetately stable; Moderaicly unstable; 30- | Unsioble; many sroded
erasion or bank failure infrequent, small areas of | 60% of bank in reach has | areas; "raw” areas
absentor mininal; (itde | evosion mostly healed areas of erosion; high frequent along straight

for future over, 5-30% ofbank in | erosion potential during | sections and bends;
problems. <5% of bank | reach has areas of erosion. | floods. obvious bank sloughing;

[ Width of riparian zonie 12-

streambank; surfaces and nnﬁeeacovuwdbymﬁve wurfaces covered by sireamback surfaces
covered by native of plants is not well- obvious; patches of bare | disroption of stresbank
vegetation, including represented; disraption soil or closely cropped vegetation ig very high;
trees, understory shrubs, | evident but not affecting ] vegetation common; Jexs | vegetation has been
or nonwoody fuli plent growth potential | than one-half of the removed to
macrophytes: vegetative | 1o any great extent; more | potentisl plant stubble § centimetiers or less in
digruption through grazing | than one-half of the heigi remaining. average stubble height,
or mowing minimal or not | potential plant stubble
evident; abmosi all plants | height remaining.

g 7. (6 55 4. 3 2 - L0

SCORE ___(RB)

Total Score ! .?é

i Width of tiparian zone <6
19, Riparian > 18 meters; uman 12 meters; human 12 meters; human meters; litile or no
Vegeiative Zone activities (i.e., parking activities have impacted | activities have irapacted | riparian vegetation due to
Width (score each | jots, roadbeds, clear-cus, [ zone only minimally. zone a great deal. human activities.
bank ripatian zon€) | aums, or crops) have not
SCORE__(LB) |LemBank (10 9 T 5 4 3 10

A-10 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3



BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME (a(¢6t Ces6l

LocaTION _ B 2197-22

STATION # RIVERMILE, STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY )
WVESTIGATORS L. éwvel [/ €. LuoSTAN] 5. Frofad, fa -4 LOT NUMBER
FORM CO TED BY DATE _2/28/47 REASON EOR §
?]‘ Gy TIME 7% @ P g/d/ﬁixal ;S//‘eqn [nf’«rf
v 7 L
HABITAT TYPES Indicate the percentage of ench babitat type present
QCobble___% QSnags___% O VegewatedBanks 3¢ %  @sand70_%
€ Subrnerped Macrophytes ___% Q Other %
SAMPLE Gearwied P D-frame D kick-net O Orher
COLLECTION ' :
How were ihe samples collested? wwadmg 0 from bank 0 from boat
Tudicate the wurmber of jabwkicks taken in each habitst type,
Q Cobble[ ¢ O Saags @ Vegetated Banks_/Q Q5and 8O
O Subsoerged Macrophytes G Other { ) B
ggﬂm Merp Lﬂba‘hr f‘m Ur‘ffeﬂl" ‘i‘f 6{3’* ‘C!h.lu £p"f¢b\¢ (/ foﬂ|f"\4!”'j‘; .SWO,A

QUALITATIVE LISTING OF AQUATIC BIOTA
Indjcate estimated abundance: 0= Absent/Not Observed, I = Rare, 2 = Common, 3=~ Abundant, 4 =

Dominant
Periphyton 01 2 3 4 Slimes 01 2 3 4
Filamentous Algae 01 2 3 4 Macroinvertebrates 1 2 3 4
0 1 2 3 4 Fish ‘[; 1.2 3
FIELD OBSERVATIONS OF MACROBENTHOS
IEndicate estimated abandance: 0= Absent/Not Observed, 1= Rare (1-3 organisms), 2 = Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)
Porifera 0 | 2 3 41 Anisoptera 0 1 2 3 4] Chirvoomidae 0 1 2 3 4
Hydrozoa 86 1 2 3 4| Zygoplen 0 1 2 3 4} Ephemeroptera 0 1 2 3 4
Platyhelminthes 0 1 2 3 4 | Hemiptera 0 1 2 3 4] Trichoptera 0 13 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4| Other o 1 2 3 4
Hirudinea 0 1| 2 3 4| Lepidoplera 01 23 4
Oligochacta 6 1 2 3 4] Sialidae 0 1 2 23 4
0 1 2 3 4| Corydalidae 01 23 4
Amphipoda 0 1 2 3 4] Tipulidae 0O 1 23 4
Decapoda 0 1 Q)3 4] Empididae 01 2 3 4
Gastropoda D 1 2 3 4| Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4| Tabinidae 0 1 2 3 4
j 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form I
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
Utstegsn of OVIPALL -]
STREAM NAME LOCATION JAN247-7¢
| sTaTION# RIVERMILE, STREAM CLASS
(:.‘DS LAT LONG RIVER. BASIN
STORET # AGENCY 551 A WILOL.
INVESTIGATORS A HENRY [ (. Gussaa/ b, mm S Fet !.tc 1
FORM COMPLETED BY DA'!’E 3/ 2N REASON FOR
(- GUosHary ‘ ma,;;m, ,ﬂgm Inpnct
WEATHER Now Past24  Hasthere beem a Reavy rain im the last 7 days?
CONDITIONS ‘ hows O Yes @No
SWMVVJ TN g S:irﬂﬂ(h::yyr:l:)) g Alr'l‘enpcnmrei‘;_"c (éff.ﬂ'mr&o)
i O showers (mermitient) O Other
%0 a_

SITE LOCATION/MAP § Draw s map of the site and indicate the areas sampled (or attach a photegraph)

'q

7

Tvin g
)
\J /%i

S

Stresmr-uisysiom _Sil'e Type
Q@ Percanial * Gl Intermitient 3 Tidat . BColdwater O Warmwater
m Origin Catchment Area, _____ km?
D Glacial :
0 Non-glacial nrontare ﬂ Nfumm oforiging
0 Swamp and bog Other ____ " "Mhr,p,

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 A5
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

{(BACK)

gs“"! G247~ 24
WATERSHED Predominant j-rrou-di-g Landuse Loeal Watershed NPS Poliution
FEATURES ¥ Forest Coimmercial Q No evidence [ Some potential sources

@ FieldPasture Q Industrial Q Obvious sources

Q Agricultural 0 Other
0 Residential Locsl Wa Eresion
O None Moderate D Heavy

FecitAtion §f{icate the dominant type gnd record the dominpgt specles present o 1 erbaceons

(18 meter buffer) dominant species presest _ At ABEAM Gur]_Grausg! ] Naxt¥ ¢y

INSTREAM Estimated Rench Length m Canopy Cover
FEATURES P&

0 Partly shaded O Shaded
Estimated Styeam Width '_’Z m e Y
High Water Mark Ll m
Sampling Resch Area m?

Proportinl of Reach Repmenutl by Stream
Area in Jin® (m’x1000) km? mhlm pes i
£-1 ORun !0p %
Estdmated Stresm Dqtg M
Surface Veloctty misec Channelizzd #Yes QNo "
t t i
(at thalwen) 5\*6"" DamPresst DYes @Not J""’d"F pivlo
}Sﬁ WOODY LWD —_
Density of LWD m*Aan® (LWI/ reach ares)
g_}"!‘(_:nm gulicau the dominant type 6“ record the dominant Benu present oF !
Rooted emergent Rooted submergent Rooied flosting ree floating
Q Floating Algac Q Attached Algae
dominant specis present
Portion of the reach with aquatic vegetation
T,
WATER QUALITY Tenperm_LL_L' C Wiater Odors
Specific Conductance(s 38 % 3 s QSem
Lalina]
e O Fishy Q Other,
Dissolved Oxygen—— _
. Water Sorfnce
pH éi.‘iﬁ D Shick DShm OGlobs O Flecks
Tarbidity 307 ¥ DNone  Q Other
urbadity I Turhidity g not measured) .
WQ lnstrument Used __/ I Qe OShgiymubid O Tubid
0 Other
SEDIMENT Odors Degostts é
SUBSTRATE B Normal D Sewage 2 Petroleum Sawdust O Paper fiber D Sand
EI.Chemlﬂl O Anserobic O None I.'.Illelwtshells D Other____ -
Leeking at stomes which are not decply embedded,
Ol are the undersides Mack iu color?
@ Abseyt O Slight O Moderate 0 Profuse OYes No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add wp to 100%) {does net necessarily add wp to 100%)
Substrate Dizmeter % Cemposition in Substrate Characteristic % Compoaition in
Type Sampling Reach Type Sampﬁlg Area
Bedrock 70 Detritus | sticks, coarse plant
materials M)
Boulder | > 258 nun (10"}
Cobble |64-256mm (25100 | , & Muck-Mud I(:F%ﬁ)ery fine organic
Gravel 2-64 mm (0.1%-2.5") 1.5
Sand 0.06-2nm (gritty) Marl grey, shell fmgments
Sik 0.004-0.06 mm
Clay < 0,004 mum (slick) s

A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Habitat Coudition Category
Parameter Ma r
&. Channel Channelization or Some chanaelization Channelization may be | Banks shored with gabion
Alteration dredging absent or present, uswally in areas of | extensive; embandanents | or cement; over 80% of
minirnal; stream with bridge abutments; or shoring stnichures the stream reach
nomal panemn. evidence of past peesent on both banks; and | channelized and disrupted.
channelization, ie., 4010 80% of stream reach | Instrearn habitat greatly
dredging, (greater than channelized and disrupted. | altered or removed
past 20 yr) may be entirely.
present, bt recent
channelization is not
present. - _ ——
SCORE 20019 ) i8S 1F 1& 1084 1S 12 B 8. 80T 6] 5 403 2 4O
The bends in the stream The bends in the streamn The bends in the stream | Channe! straight;
7. Channel increase the stream length | increase the stream length | increase the stream length. | wateyway has been
Sinuoslty 3 10 4 times longer than if' | 1 %0 2 times Jonger than if | 1 to 2 times Jonger than if | channelized for 2 long
it was in & straight Jine, it was in 2 straight line. it was in 5 straight linc. distance.
(Note - channe braiding is
- considered normal in
g coastal plains and other
low-lying areas. This

¥ paramgeter is not easily

F pidia e — -

8 | score 200w 08 1 e p s sz el e 8 .7 615 43 2 1 e

]

3 Banks stable; evidence of | Modesately stable; Moderately unstable; 30- | Unstable; many eroded
8. Bank Stability ervgion or bank faiture infrequent, small areas of | 60% of bank in reach has | areas; "rew™ arcas
{score each bank) [absentor minimal; litde | ervsion mostly healed areas of eresion; high frequent along straight

| potential for fanue over, 53085 of bank in | erosion potential duving | sections and bendy;
problems. <3% ofbank | reach hag arcas of erosion. | floods, obvious bank sloughing;

:

4 affected. &0-100% of bank has

E s _ : orosiotal scors

S |score__am lietbuk - \igio | w37 -6 s. 4 3|3 o

2 | SCORE__(RB) |RighBank - 109 } /89 1. S5 4 3} 21 0

More than 90% of the 70-90% of the streamnbank | 50-70% of the streambank | Less than 50% ofthe
9. Vegetaiive strearnbank surfaces and | surfaces covered by native | swrfaces covered by streambank surfaces
Protection (score immediate riparian zone | vegetation, but onc class | vegotation; disnuption covered by vegetation;
& each bank} covered by native of plants is not well- obrious; patches of bare ] dismaption of streambank
vegetation, inchuding represented; disruption sol or closely cropped vegetation is very high;
Note: determine left | trees, understory sheubs, | evident baxt not affecting | vegetation commaon; kess | vegetation has been
of tight side by of norwoody full plant growth potential | than one-half of the femoved to
facing downstrearn. | macrophytes; vegetative | to any great extent; more | potential plant stubble 5 centimeters or less in
disruption through prazing | than one-half of the beight remaining. average stubble height,
or mowing minimal or sot | potestial plam stubble
svident; alrnost all plants | height remaining.
allmedmnamraﬂy _
SCORE __ (LB) p T. 8 1. .6 5 4 3 T, 10 @

SCORE ___(RB)

Width of riparian zone 12-

10. Riparian =18 meters; human 18 meters; human meters: Little or no
Vegetative Zone activities (i.e., parking activities hove impacted | activities have impacted | siparian vegetation due to
Width (score cach 1 11y, madbeds, clear-cus, | zone only minimally, 7one a great deal human activities,
bank riparian zone) lawns,orcmps)lsaveuot -
SCORE __(LB) |Left Bank (_g) 9 R 5 4 3 2 1L 0
SCORE__(RB) |MightBamk 10 $ EI 5 4 3 2 i
=Y
Total Score _/ 35 7

A-10  Appendix A-1. Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3

105




BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LocaTion EAZ47-2¢
STATION#______ RIVERMILE | STREAMCLASS
{fS | LaT LONG RIVER BASIN
STORET # AGENCY  [Fer/ F/fﬂtwéwﬂ’/ﬂﬂc
INVESTIGATORS /2. pgmﬂrj( Lo BN M N g_/J‘ Cegkad| LOT NUMBER
FORM COMPLETED BY DATE REASON FOR SURVEY
8 Gt TIME &< AM ™ gmyfcal rteghm Imoact
7
HABITAT TYPES Indicste the percentage of each habital type present 3
CCobble 0% QSnags % O Vepelated Banks 3 % E‘lSand_%
C)Submerged Macrophytes____ % BOther ( ey sdirint 130 %
SAMPLE Gesrwsed BD-frame Qkick-net 2 Other
COLLECTION '
How were the samples ceflected? ;iw:dmg Q- from bank O from boat
Indicate the mumber of jaba/kicks taken ln exch habitst type,
OCobble. 50  OSnags (O Vegetated Banka D _ QSand____,
QO Submerged Macrophytes Q Orber{ )
GENERAL TR aAtdn MR DIERELcnT  TRBN PEVING LigaTiing () Bstet, s,
COMMENTS PAIINE, Lops Aipsiss)
QUALITATIVE LISTING OF AQUATIC BIOTA
Tndicate estimated abundance: 0 = Absent/Not Observed, 1= Rare, 1= Commen, 3= Abundant, 4 =
Dominant
Nl
Periphyton 91 2 3 4 Slimes 01 2 3 4
Filamenious Algae 01 2 3 4 Macroinvertebrates 01 2 3 4
es 01 23 4 Fish 01 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS
Todicate estimated abundance: 0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2 = Common (3-9
organisms), 3= Abundant (=10 organisms), 4 = Dominant 50 orgamisms)
Porifera 0 t 2 3 4 |JAnisopters (D 2 3 4 [iChironomidac 0{172 3 4
Hydrozoa 0 1 2 3 4] Zypoplera 0 1 2 3 4 |fEphemeroptera 0@,234
Platyhelminthes 0 1 2 3 4 | Hemiptera 0 1 2 3 4 |Trichoptea o (23 4
Turbellaria 0 1 2 3 4 |fColeoptera o (D2 3 4o0ter 012 3 4
Hirudinea 0 1 2 3 4| Lepidoptera 01 2 3 4
{iOtigochaeta 6 1 3 4|sialidae 01 23 4
¢——2—3—d-Corydatitar— U T 2 3 4
| Amphipoda 0 1¢2 3 4] Tipulidae 01 23 4
Decapoda 0 1 2 3 4| Empididae 01 2 3 4
Gastropoda 01 2 3 4] Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4] Tabinidae 0t 2 3 4
Culcidae 0 1 2 3 4
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
A-25

Macroinveriebrates, ond Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

Bhauzgp + INay2-29

(BACK)
WATERSHED Predominant Surrounding Landase
AEA FieldPasture 8 gduslrial
i Q Agrk Q O
a Agricultural er

Lonl Waters N'PS Pnlutlol
No evidence SoUrces
Cl Obvious sources
Local Watershed Erosion

ONone @Modwate U Heavy

Bw the dominant medmrd the Mﬂm« present o

dominant species present

Estimated Reach Eength m

C Cover ‘
G Pty open | Q) Partly shaded O Shiaded

108

FEATURES
Estimsted Stream Width L. J _m
High Water Mark m
Sampling Reach Ares . . __mt
@1 Pnportlon of Reach Rzpmentcd by Stream
Area In ki (mix1000) =5 km! m
%
Estimated Stream Depih { Z Z ™
(Sl:ﬂm Veloelty __ __mfsec Chanmelized [@Yes DNo
* DanPresent OYes BNo
LARGE WOODY LWD w M Pe8Ls (é v&s/.y Anchyq )
Density of LWD m/km’ (LW reach ares)
AQUATIC hikate the dominant type and record the dominamt gu.'lu present
ETATION QRooled emergent 1 Rooted subroergent Rooted flosting 01 Free floating
O Floating Algae ] Algae
dominant species present __ s #mC_* Tfacied J"“ , I ptlingn.
Partion of the resch with aquatic vegeintion 16 o
WATER QUALITY Temperature 075 ster Odors
NomalMNone O
Specific Conductance 0, 22/ Petroleum i)
Q Fiahy Q O!her
e
‘Water Sorface Dils
pit 7. 21 QSlick O Shoen g% O Flecks
ONome O Other,
Turbidity 2, .ﬂ
Instrument Used_ WL DCea” Oy noid O Turbid
WQ Instrumen e O Gpague O Stamed Q Other.
gl:lm'l?ﬂm‘l'é rNormat Q Sewage I:Il";:lmlwm O Shudge O Sawdust O Pzperfiber O Sand
gcmemical D Anaerobic O None O Relict shells Other _P“-T —_—
Lookinyg at stomes which mot deeply erabed
Oits are the Gadgrales black o coter? T T oe
B Absent O Slight O Moderate O Profirse O Yes No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
{should add up to 100%) {does not necessarily aod up to 100%)
Sabstrate Diarneter % Com in Substrate Chasacteristic % Compotition in
Type Sampling Reach Type Sampling Arvea
Bedrock Detritus sticks, woogpo wﬁ)se phnt Jo 'f/
Boulder | > 256 mm (10)
Cobble 64-256 mm (2.5"-10") Muck-Mud ?Fla%. ﬁ)«)r fme organic
Gravel 2-64 mm (§.1™-2.5") 5
Sand 0.06-2mm (gritty) Marl grey, shell fragments
silt 0.004-0.06 mm 5
Clay - | <0.004 mm (slick) 90
A6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1




HABITAT ASSESSMENT FIELD DATA SHEET--LOW GRADIENT STREAMS (F RONT)

STREAM NAME LOCATION {14128 / B 247-29
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY Loy /otnc
INVESTIGATORS ¢ _siilpt [ /M Ay [ gyt
FORM COMPLETED BY DATEAQL/? 7 REASQN FOR JURVEY
C. CYs50nnd TIME _7:0 __ am @4 b?uloglw\\ Stegar INPhT
; o

Habitat Conditlon Category
Parameter ; m _
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Lesa than 10% stable
1. Epifaunal substrate favorable far habitat; well-suited for habitst; habita habitat; lack of habitat is
Swbstrate/ epifaunal colonization and | full colomization potential; | availability less than obvious; substrate
Available Cover fisk cover; mix of snags, | adequate habitat for desirable; substrate mstable or lacking,
submerged logs, underant | maintenance of frequently disturbed or
banks, cobbie or other populations; presence of | removed.

stable habitat and at stage | additional substrate in the
to allow full colonization | form of newiall, but not

i
2. Poel Subsirate | materials, with gravel and | or clay; mud may be bottom; litlle orno root | 20 Toot mat or vegetation.
Characterization dominant; some root mats | mat; no submerged
2 and subrnerged vegetasion | vegetaion.
SCORE . IS JRNI2Z 109 80 7 s b & 4302 10
é Pvea mix of large- Majority of pools large- | Shallow pools much more | Majority of poals small-
& | 3. Fool Variability | shallow, large-decp, deep; very few shallow. | prevalent than deep povls. | shallow or pools absent, -
2
g SCORE 6 fSH43 21 0
2 Heavy deposits of fine
4, Sediment oflslandswpmmban formation, tostly from new gravel, sand or fine | material, increased bar
Depasition and less than <20% of the ] gravel, sund or fine sediment on old and new | development; more than
bottom affected by sediment; 20-50% of e | bany; 50-80% of the 80% of the bottom
sediment deposition. botiom affected; slipht bottom affected; sediment | changing frequently; pools
deposition in pools, deposits at cbstructions, | almost absent due to
: constrictions, and bends; | substantial sediment
modcrate deposition of deposition,
pools prevalent.

20° 1918, 17 6] 15 M4 13 12 1l 6 .2
‘Water reaches base of Water fills »75% of the Water fills 25-75% of the | Very little water in

5, Chanpel Flow bath bower banks, and available channel; or available channel, and/or | channel and mostly

Status minimal amount of <25% of channel substrate | riffle substrates are mostly | present as standing pools.
channe] substrate is is exposed. . exposed. :
SCORE 20 19 18 17 6] iS 14 13 p—HA 48— 1> & T 2 I 0

Rapid Bicussessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 A9
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reack

Habitat Conditisn Category
Parasmeter
Qptimal A0 il Margieal Fosr
6. Chanoe) Channelization or Some channelization Channelization may be Banks shored with gabion
Aleration dredging absent or present, usually in areas of | extensive; embankenents | of cernent; over 80% of
minimal; stream with bridge abntments; or shoring structures the sacom reach
normal pattem. evidence of past preseat on both banks; and | chanelized and disrupied,
channelization, i.c., 40 to 80% of stream reach | Instreamn habitat greatly
dredging, (greater than channelized and disrupted. | altered or removed
past 20 yr) may be ensirely.
present, but recent
channelization is not
present,
SCORE .20 19, 18:{12) 16|15 M0 031200 [ 00: 9. 87 6} 54 3.2 1 0
The bends in the sirearn The bends in the stream | The bends in the stream Channel straight;
7. Chaand increase the stream length | increase the stream length | increase the stream lengih | waterway has been
Sinwosity 310 4 tirnes longer than if | 1 to 2 dmes tonger thaa if | 1 to 2 times longsr than if | channelized for a long
it was in a straight line. it was in a straight line, it was in a straight lise. distance,
(Mot - channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parammetey is not easily
Imedmlhese __) —_
SCORE crefasoe 3Gl 8 1 6540 2 1 0
Moderaicly Muoderately unsiable; 30- | Unstable; many eroded
8. Bank Stability erosion of bank failure infrequent, small areas of | 50% of bank in reach has | arcas; "raw” areas
{score each bapk) | absent or minimal; lile | erosion mosty healed areas of erosion; high frequent alonp straight
poiential for future over. 5-30% of bank in | erosion potential during | sections and bends;
problems. <5% of bank | reach has areas of erosion. | floods. obvious bank sloughing;

50-70% of the streambank

¥. Vegetative surfaces covered by streambank sucfaces
Protection (score vegetation; disrption covered by vegetation;
each bank) obvious; patches of bare | disniption of strearobank
soil or dosely cropped vegetation is very high;
Note: determine left vegetation conunon; less | vegetation has been
or tight side by than onc-half of the renaoved
i potential plant stubble 5 centimeters or les2 in
height remaining. average stubble height
SCORE __ (LB) T EEE 20 1. @
SCORE ___(RB) k- 16 5 4 3 S N
Width of riparian zone | Width of tiparisn zone 12- | Width of riparian zone 6- | Width of ripacian zooe <6
19, Riparian =18 meters; hwnan 18 meters; human 12 meters; human meters: lite or no
Vegetative Zoge activities (Le., parking activities have impacied | activities have impacted | riparian vegetation due to
Width (score cach  Tios, zone only minimally. zoue g great deal, human activities.
bank ripasion 200¢) | \ayme, or crops) have not
SCORE__(iB) [|LefBuk.  #0)9 | 8 7 6 4 3 2 1 0
SCORE__(RB) |RightBank 18} 9 8 7 ] 4 3 2 { 0
i
Total Score zz i j’f/

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME tocation  gliad7 272 MxNT2g
STATION # RIVERMILE, STREAM CLASS
L |Lar LONG RIVERBASIN
STORET # AGENCY Q6AC/FAN JE£T
INVESTIGATORS ” * | LorNuMBER
FORM CO D BY DATE REASON ro;x SURV'EY
, GUJJM#‘J TIME e au @ sl gyl M .Vb'\‘)
o
HABITAT TYPES || Indicatethe bitat type present
nchmw 0 Vegetated Dsand3 9 %
os 0 Other ( ), %
SAMPLE Cear wsed JID-frame O kick-net O Other
COLLECTION .
Hew were the ssmples collected? Dwading O from bank 0 from boat
Indicate the number of jabs/kicks takenm in esch habitat type.
BCobble_3 5 @Smags_3 @ Vegetated Banks LJ_ O Sand
0 Submerged Macrophytes Q) Other ( ) B
GENERAL silles AT, / ;
COMMENTS - 5. {ﬂ/ “ L1/ bebuis fhar oféd faons,
Mt pasably ganet f Lt F gl walt WM st EignT)
QUALITATIVE LISTING OF AQUATIC BIOTA
Indieate estimated abundance: 0= Absent/Not Observed, 1 =Rare, 2~ Common, 3= Abundaut, 4=
Dominant ) . .
m et W, AN Shilie weth
Periphyton 01 2 3 4 Slimes 01 23 4
Filamentous Algae 01 2 3 4 Macroinvertebrates 01 2 3 4
Macro; 0 1 2 3 4 Fish 0 1 2 3 4
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2= Common (3-9
organisms), 3= Abundant (>10 orgapisms), 4= Dominsat (~50 organvisms)
BAzet7.4 9
Porifera D1 2 3 4] Anisoptera 0 1 2 3 4| Chironomidae 01 2 3 4
Hydrozoa 0 1 2 3 4] Zygoptera 0 1 2 3 4| Ephemeroptera 01 2 3 4
Platyhelminthes 0 1 2 3 4 | Hemiptera 0 1 2 3 4| Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4l|Coleoptera 0P 2 3 4| Other 01 2 3 4
Hirudinea 0 1 2 3 4| Lepidoptera 012 3 4
e .l Oligochacta 0 1 2 3 4] Sialidae 0 1 2 3 4
T Y Tsopoda 0 | 2 Q) 4| Corydalidae 01 23 4
Yy 25—t Amphipoda 0 1 2 @& 4| Tipulidae 01 23 4
« Decapoda 0 @ 2 3 4| Ewpididae 01123 4
Gastropoda 0 1 2 3 4| Simuliidae 01 2 3 4
Bivalvia 0 | 2 3 4| Tabinidae 01 2 3 4
Culcidae 01 2 33

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

May 9, 2007
4SESD-MTSB
MEMORANDUM
SUBJECT: FINAL Analytical Report
07-0377, Barite Hill/Nevada Goldfields
Superfind Emergency Response and Removal
FROM: Denise Goddard
Quality Assurance Section Chemist
THRU: Marilyn Maycock, Chief
Quality Assurance Section
TO: Leo Francendese
Attached are the final results for the analytical groups listed below. These analyses were
performed in accordance with the associated contract Statement Of Work (SOW). In
general, project data quality objectives have not been used 1o evaluate these data prior to
release by the Quality Assurance Section. For a listing of specific data qualifiers and
explanations, please refer to the Data Qualifier Definitions included in this report.
Analyses Included in this report: Method Used:
Classical/Nutrient Analyses (CNA)
Syantde— CLP Tnorganics
Cyanide CLSOW CN WAD
Cyanide CLSOW CN WAD
Total Metals (TMTL)
Total Mercury CLP Inorganics

Total Metals

Page 1 of 137

CLP Inorganics
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Report Narrative

Data Review and Validation Report

Site Name: Barite Hills/Nevada Goldfields, McCormick, SC
Case No. 36293, Project No. 07-0377 , Work Order No. C071601
ELEMENT Nos. C071601-01 - C071601-89

Inorganic Analysis: Bonner Analytical Testing, Hattiesburg, MS
Date Received from Lab: 04/20/07

The ESAT Work Team has reviewed the above-captioned CLP data package consisting of 18 water and 71 soil
samples for Total Metals analysis by ICP-AES and cyanide analysis by SOW ILM05.3, according to the contract

Statement of Work and EPA guidelines. This package presents acceptable contractual and technical performance
with qualifications. Further details are provided below and in the attached review summary form.

ICP-AES Analysis

Examination of blank samples revealed apparent low-level contamination with several elements listed in Table 1.

Reported detection limits were adjusted as high as five times blank levels to discount possible false positives due
to contamination.

Positives greater than the contract required quantitation limit were reported for arsenic in the water contractor
interference check sample solution A (ICSA) for SDG MD3ZK6. The above positives were suspected of being
due to interference from aluminum and/or iron. All positive water samples for arsenic in SDG MD3ZKé6 less
than 170 ug/L in solution, with aluminum and/or iron concentrations in solation greater than 39,000 ug/L were
considered estimated and flagged "J". Negative sample results with absolute values greater than the confract
required quantitation limit were reported for lead in the water contractor ICSA solution for SDG MD3ZKé. The
above negatives were suspected of being due to over-correction for the influence of aluminum and/or iron. All
positive water sample results for lead in SDG MD3ZK6 with aluminum and/or iron greater than 85,000 ug/L
were considered estimated and flagged "J". All non-detected water sample results for lead in SDG MD3ZK6

with aluminum and/or iron concentrations in solution greater than 85,000 ug/L were considered unusable and
flagged "R".

Soil matrix spiked sample recoveries for antimony and arsenic in SDG MD3ZK8 were 54 and 73% respectively.
All soil sample results for antimony and arsenic in the above SDG were considered estimated and flagged "J".

Soil matrix spiked sample recovery for copper in SDG MD3Zk8 was 5%. All positive soil sampler results for
copper in the above SDG were considered estimated and flagged "J". All non-detected soil sample results for
copper were considered unusable and flagged "R".

Soil matrix spiked sample recovery for lead in SDG MD3ZK8 was 134%. In addition, the soil matrix duplicate
relative percent difference for lead in SDG MD3ZK8 was 47%. All soil sample results for lead in the above

Page 2 of 137 C071601 FINAL 5/9/07 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

SDG were considered estimated and flagged "J".

Soil matrix spiked sample recovery for antimony in SDG MD3ZN7 was 74%. All soil sample results for
antimony in the above SDG were considered estimated and flagged "J*.

Soil matrix duplicate relative percent difference for manganese in SDG MD3ZK8 was 69%. All soil sample
results for manganese in the above SDG were considered estimated and flagged "J*.

Soil performance evaluation sample recovery for copper was scored as wamning high by the web-based SPS Web
software. All positive soil sample results for copper were considered estimated and flagged "I".

Water serial dilution percent difference for potassium in SDG MD3ZK6 was 17%. All water sample results for
potassium in the above SDG were considered estimated and flagged "J*.

Soil serial dilution percent difference for zinc in SDG MD3ZK8 was 19%. All soil sample results for zinc in the
above SDG were considered estimated and flagged "J".

Soil serial dilution percent differences for aluminum and zinc in SDG MD3ZN7 were 14 and 29% respectively.
All 50il sample results for aluminum and zinc in the above SDG were considered estimated and flagged "J".

Percent relative standard deviations were greater than 20% for plasma multiple exposures and reported results
were greater than the method detection limit, but less than the contract required quantitation limit for arsenic in
samples C071601-02, 09, 14, 19, and 37, cadmium in samples C071601-23, 29, 37, and 39, and silver in sample
C071601-31. The above sample results were suspected of being potential false positives and, hence, unusable
and flagged "R".

Mercury Analysis

Soil matrix spiked sample recovery for mercury in SDG MD3ZN7 was 72%. All soil sample results for mercury
in the above SDG were considered estimated and flagged "I".

~yanide Analysi
Soil matrix spiked sample recovery for cyanide in SDG MD3ZN7 was 8%. All positive soil sample results for
cyanide in the above SDG were considered estimated and flagged "J". All non-detected soil sample results for
cyanide in the above SDG were considered unusable and flagged "R".

Soil matrix spiked sample recovery for cyanide in SDG MD3ZS0 was 33%. All soil sample resuits for cyanide
in the above SDG were considered estimated and flagged "J".

Page 3 of 137 CO71601 FINAL 5/9/07 8.33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

¢c: Nardina Tumer
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Project: 07-0377, Barite Hill/Nevada Goldfields

SAMPLES INCLUDED IN THIS REPORT

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Contract Lab Case: 36293

Sample ID Laboratery ID MD# Matrix Date Collected  Date Received
PE BLANK C071601-01 3ZL0 Water 3/28/07 09:50 329407 14:18
FlL-a CO71601-02 3711 Surface Water 3/28/07 09:50 329407 14:18
FL-b C071601-03 3zr2 Surface Water 3/28/07 09.50 3/29/07 14:18
GL-a C071601-04 3ZL3 Surface Water 3/28/07 11:24 3129407 14:18
GL-b- Co071601-05 37214 Surface Water 3/28/07 11:24 3/29/07 14:18
Hl.-a CO71601-06 3ZL5 Surface Water 328/07 12:30  3/29/07 14:18
HL-b C071601-07 3ZLé Surface Water 3/28/07 12:30 3/29/07 14:18
ZL-b C071601-08 3Z51 Surface Water 32707 09:50 3/29/07 14:18
Zl-a C071601-09 3ZT2 Water 327707 09:50  3/29/07 14:18
AlL-a C071601-10 3ZT7 Surface Water 32707 09:50 3/29/07 14:18
AL-b C071601-11 3ZT8 Surface Water 3727407 09:50 3/29/07 14:18
Bl-a C071601-12 3ZT9 Surface Water 32707 10:45 3/29/07 14:18
BL-b CO071601-13 3ZW0 Surface Water 327007 10:45 3/29/07 14:18
CL-a Co71601-14 3ZW1 Surface Water 32707 11:20 3/29/07 14:18
CL-b CO71601-15 3ZwW2 Surface Water 3707 11:20 3729/07 14:18
DL-a C071601-16 3ZW3 Surface Water 3729407 12:51 3/29/07 14:18
DL-b C071601-17 3Z2W4 Surface Water 307 1251 3/29/07 1418
BH247-1 C071601-18 3ZL7 Sediment 3R7/07 08:59 3/29/07 14:18
BH247-13 C071601-19 3ZL8 Sediment 312707 11:34 3/29/07 14:18
BH247-17 C071601-20 3719 Sediment 32707 11:46 3/29/07 14:18
BH247-18 Co71601-21 3ZM0 Sediment 32707 11:50 3/29/07 14:18
BH247-19 Co71601-22 3ZM1 Sediment 32707 12:02 3/29/07 14:18
BH247-20 C071601-23 3ZM2 Sediment 3728007 08:59 3729407 14:18
BH247-21 Co71601-24 3ZM3 Sediment 3/28/07 09:12 3/29/07 14:18
Bddd CHHE 25 SN —Seginem JIEOT 1934 294 14:18
BH247.25 C071601-26 3ZM5 Sediment 3728007 09:50 3/29/07 14:18
BH247-26 C071601-27 3ZM6 Sediment 3/28/07 10:10 3/29/07 14:18
BH247-27 CO71601-28 3ZM7 Sediment 3/28/07 10:26 3/29/07 14:18
BH247-28 - C071601-29 3ZM3 Sediment 3/28/07 10:58 3/29/07 14:18
BH247-29 CO71601-30 3ZM9 Sediment 3728007 11:24 3/29/07 14:18
BH24;7-3 CO71601-31 3ZNO Sediment 3/2707 09:00 3/29/07 14:18
BH247-5 C071601-32 3ZN) Sediment 3/2707 09:10 3/29/07 14:18
BH247-521 C071601-33 3ZN2 Sediment 3/28/07 0%:15 3/29/07 14:18
BH247.525 CO71601-34 3ZN3 Sediment 3/28/07 09:35 - 3/29/07 14:18
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700
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BH247-529 C071601-35 3ZN4 Sediment 328007 11:30 3729007 14:18
BH247-6 C071601-36 3ZN5 Sediment 327007 09:30  3729/07 14:18
BH247-7 C071601-37 3ZN6 Sediment 32707 16:13 372907 1418
BH247-8 C071601-38 3ZN? Sediment 32707 1045 3/29/07 14:18
Heap Leach Pile Crust C071601-39 3ZN8 Sediment 32807 11:45 372007 14:18
INDGOT Room Pit CO71601-40 3ZN9 Sediment 3128/07 15:00  3/2907 14:18
Pond A C071601-41 3ZP0 Sediment 3/27/07 08:59 372907 14:18
Pond B €071601-42 3ZP1 Sediment 327/07 10:00 32907 14:18
Pond C C071601-43 3ZP2 Sediment 32707 1:15 3129407 14:18
Pond D C071601-44 3ZP3 Sediment 32707 1145 3/2907 14:18
PondE COTI601-45 3ZP4 Sediment 32707 12:15 372907 14:18
Pond F CO71601-46 3ZP5 Sediment 3/27/07 12230 3729007 14:18
Pond G C071601-47 3ZP$ Sediment 30807 13:24 372907 14:18
PondH C071601-48 37P7 Sediment 328007 13:55 372907 1418
Pond 1 C071601-49 k742 Sediment 32807 1439 372907 1418
White Pile CO71601-50 3ZP9 Sediment 32807 10:25 372907 14:18
BH247-} €071601-51 32Q0 Sediment 3/27/07 08:59  3729/07 14:18
BH247-13 C071601-52 32Q1 Sediment 3727007 1134 372907 14:18
BH247.17 C071601-53 3ZQ2 Sediment 327007 11:46 312907 14:18
BH247-18 C071601-54 32Q3 Sediment 32707 11350 3/29/07 14:18
BH247-19 €071601-55 3ZQ4 Sediment 32707 12:02 32907 14:18
BH247-20 CO71601-56 32Q5 Sediment 3/28/07 08:59 3129407 14118
BH247-21 C071601-57 32Q6 Sediment 3128007 09:12 329007 14:18
BH247-22 €071601-58 32Q7 Sediment 3/28/07 09:34  3/29/07 14:18
BH247.25 C071601-59 32Q8 Sediment 3/28/07 09:50 372907 14:18
BH247-26 €071601-60 32Q9 Sediment 3/28/07 10:10  3/29/07 14:18
BH247-27 COT1601-61 3ZR0 Sediment 3/28/07 10:26 372907 14:18
BH247-28 C071601-62 3ZR1 Sediment 3/28/07 10:58  3/29407 14:18
BH247-29 C071601-63 3ZR2 Sediment 312807 11:24 372907 14:18
BH247-3 €071601-64 3ZR3 Sediment 3/27/07 09:00  3/2907 14:18
BH247-5 C071601-65 3ZR4 Sediment 32707 09-10 3729407 14-18
BH247-521 C071601-66 3ZR5 Sediment 3/28/07 09:15 372907 14:18
BH247-525 C071601-67 3ZR6 Sediment 3/28/07 09:55  3/29/07 14:)8
BH247-529 C071601-63 3ZR7 Sediment 3/28007 11330 302907 14:18
BH247-6 €071601-69 3ZR$ Sediment 3/27/07 09:30  3/29/07 14:18
BH247-7 €071601-70 3ZR9 Sediment 32707 10:13 329107 14:18
BH247-8 C071601-71 3250 Sediment 32707 10:45 3729007 14:18
INDGOT Room Pit €071601-72 3752 Sediment I2TO7 10:45 372907 14:18
Pond A C071601-73 3283 Sediment 3/27/07 0B:59 329407 14:18
Pond B €071601-74 3254 Sediment 3/27/07 10:00  3/29/07 14:18
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Pond C C071601-75 3Z85 Sediment 32707 11:15 3129/07 14:18
Pend D C071601-76 3Z86 Sediment 32107 11:45 3/29/07 14:18
Pond E C071601-77 3257 Sediment 3727107 12:15 3/29/07 14:18
Pond F C071601-78 3258 Sediment 32707 12:30 3/29/07 14:18
Pond G ' C071601-79 3Z59 Sediment 3128007 13:24 3/29/07 14:18
Pond H C071601-80 3ZTo Sediment 3/28/07 13:55 3728107 14:18
Pond I C071601-81 3ZT1 Sediment 3728007 14:39 3/29/07 14:18
FBO} C071601-82 3ZT3 Sediment 327107 09:00 329/07 14:18
FB02 C071601-83 3ZT4 Sedimemt 3121107 09:00 3/29/07 1418
FB03 C071601-34 3ZTs Sediment 328007 09:00 3/29/07 14:18
FBO4 C071601-85 3ZTé Sediment 3/28/07 09:00 3/29/07 14:18
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

DATA QUALIFIER DEFINITIONS

U The analyte was not detected at or above the reporting limit.

B-1 Analyte is found in the associated blank as well ag in the sample (CLP B-flag).

CLP01  Concentration reposted is less than the lowest standard on calibration curve

CLPO3 Bascline instability in calibration or preparation blanks

CLP04  Analyte reported as potential false positive (% RSD > 20%, and result = MDL, but < CRQL)

CLPO7 PE sample recovery outside waming limits.

CLPI4  The analysis did not indicate the presence of the analyte. The data is rejected and the reported value is the
- Reporting Limit. Resamptling and reanalysis are necessary to confim or deny the presence of the analyte.

CR 10X dilution

CRa 20X dilution

CRb 2X diluticn

CRc 3X dilution

CRd 50X dilution

CRe 5X dilution

] The identification of the analyte is acceptable; the reported value is an estimate.

Q-2 Result greater than MDL but less than MRL.

Q-5 Serial dilution precision outside method control limits

OM-1 Matrix Spike Recovery less than method controf limits

QM-2 Mairix Spike Recovery greater than method control limits

QM-4 Matrix Precision outside method control limits

QM-6 Matrix Spike Recovery less than 10%

R The presence or absence of the analyte can not be determined from the data due to severe quality control problems.

The data are rejected and considered vnusable,

Page 8 of 137 C071601 FINAL 50907 8:33

120



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

ACRONYMS AND ABBREVIATIONS

CAS Chemical Abstracts Service .
Note: Analytes with no known CAS identifiers have been assigned codes beginning with "E", the EPA ID as assigned by
the EPA Substance Registry System (www.epa.gov/srs), or beginning with "R4-", a unique identifier assigned by the EPA
Region 4 laboratory.
MDL Method Detection Limit - The minimum concentration of a substance (an analyte) that can be measured and
reported with a 99% confidence that the analyte concentration is greater than zero,

MRL Minimum Reporting Limit - The analyte concentration which corresponds to the lowest quantitative point on the
calibration curve or the lowest demonstrated level of acceptable quantitation.

THC Tentatively Identified Compound - An analyte identified based on a match with the instrument software's mass
spectral library. A calibration standard has not been analyzed to confirm the compound's identification or the
estimated concentration reported.

Page 9of 137 CO71601 FINAL 519107 B:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
: MD No: 3ZL0 BONNER
Sample ID: PE BLANK Lab ID: C071601-01 B Ne:

Matrix: Water
Date Collected: 28107 9:50

7440-41-7
-
7440-70-2

=

7440-43-4

7439.89-6  lron ] | | 100 U gL 100 40507 471007 CLPILMOS4 P

L

7439-954

7782-49-2
Ul o
744(-23-5

2
410007 CLPILMO0S4 P

-3k s = :
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals

07-0377, Barite HillNevada Goldficlds Contract Lab Case: 36293

MD Ne: 3211 BONNER

Sample ID; FL-a Lab ID; €071601-02 D No:

Matrix: Surface Water
Date Collected: 3/28/07 9:S0

41707  CLPILMOS4 P

[r440-38-2 . Amsenic "~ 66R, Q-2 CLP04 ug/L 10 40007  4non7 CLPILMOSA P

70.41-7 B||.i 2 : T Syt o ugf]_, i ‘0 P s s

meg

110000 vg/l 5000 40907 4710007 CLPILMOS4 P

7440.48-4  Cobalt T350 vl S0 40907 41007 CLPILMOSAP

7440622

L2

Page 11 of 137 C071601 FINAL 59107 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 306035-2700

Classical/Nutrient Analyses.

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3Z1.1 BONNER
Sample ID; FL-a Lab ID: C071601-02 D No:

Matrix: Suarface Water
Date Collected: 3/28/07 9:50

Page 12 of 137 C071601 FINAL 3/9/07 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill'Nevada Goldfields Contract Lab Case: 36293
MD Ne: 3212 BONNER
Sample 1D: FL-b ‘LabiD: C€071601-03 D No:

Matrix: Surface Water
Date Coltected: 328807 9:50

Page 130f 137 CGO71601 FINAL 39107 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3713 BONNER
Sample ID: GL-a Lab ID: €071601-04 D No:

Matrix: Surface Water
Date Collected: 3/28/07 11:24

7429-30-5 Aluminum 240 ugll, 200 40507 410007 CLPILMOSAP

7440-38-2  Arsenic “30 T ugll 10 410/07 CLPILM0S4 P

=
410707 CLPILMOSA P

440-4 Ct;ball : 190 ug/l 50 40907 41007 CLPILMOSA4P

7439.89-6  Iron A 13000 'y 100 4/09/07 41007 CLPILMOSAP

i _ _ GigiRs
Nk 2 i T
782-49.2 Selenium 150 ug/L 35 40907 41007

7.

7440-62-2
T440:66-6.

Page 14 of 137 C071601 FINAL 5/9/07 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystemn Support Division
980 College Station Road, Athens, Georgia 30603-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields - Contract Lab Case: 36293
MDD No: 3ZL3 BONNER
Sample ID: GL-a LabID: C€071601-04 D Ne:

Matrix: Surface Water
Date Collected: 3/28/07 11:24

Page 150 137 C071601 FINAL 5/9/07 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite HilVNevada Goldfields Contract Lab Case: 36293
. MD No: 3ZL4 BONNER
Sample ID: GL-b Lab 1D; C071601-05 D No:

Matrix: Surface Water
Date Collected: 3/28/07 11:24

Page 16 of 137 Co71661 FINAL 519407 833
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields ) Contract Lab Case: 36293
~ MD No: 3715 BONNER
Sample ID: Hl-a Lab ID: C071601-06 D No:

Matrix: Surface Water
Date Collected: 372807 12:30

7429-90-5 Alurninum 76U, 5 Q2. B! g/l 200 40%07 410107 CLPILMOS4P

7440-38-2 Arsenic 24 ug/l. 10 40907 471007 CLPILMOS4P

7440-41-7  Beryltium _ 50U gl S0 40907 411007 CLPILMOS4P

"CLP ILMOS.4 P

7440484 Cobalt 270 ' TUugl 50 4ms07 1007 CLPILMOSAP

Page 17 0f 137 C071601 FINAL 5/9/07 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
. MD No: 3ZL5 BONNER
Sample ID: HL-a LabID: C071601-06 D No:

Matrix; Suriace Water
Daie Collected: 3728407 12:30

Page 18 of 137 C071601 FINAL 5/9/07 833
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UNITED STATES ENVIRONMENTAL PROTECTION AGEN.CY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Coantract Lab Case: 36293
MD Neo: 3ZL6 BONNER
Sample ID: HL-b Lab ID: C071601-07 D Ne:

Matrix: Surface Water
Date Collected: 3/28/07 12:30

Page 19 of 137 CO71601 FINAL 5/9/07 833
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZW0 BONNER
Sample ID: BL-b LabID: C071601-13 b No:

Matrix: Surface Water
Date Collected; 327107 10:45

Page 28 of 137 C071601 FINAL 9107 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite Hill'Nevada Goldfields Caontract Lab Case: 36293
MD No: 3ZW1 BONNER
Sample ID: CL-a Lab ID: C071601-14 D No:
Matrix: Surface Water
Date Collected:

32707 11:20

7429-90.5 Alumimm 41 U ), -2, B-1 ug/L 200 44907 41007 CLPIEMOSAP
5 " .

5

7439-89-6

i T

7440-62.2  Vanadium

Page 29 of 137 CO71601 FINAL 5/9/07 833
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZW3 BONNER
Sample ID; DL-a Lab ID;: €071601-16 D Ne:

Matrix: Surface Water
Date Collected: 327/07 12:51

7429-90-5 Aluminum 17000 ug/l 200

40907 4710007 CLPILMOS4 P

1440-38-2 Arsenic U ug/L

10 4/09007 41007 CLPILMOSAP

7440-41-7

CLPILMO5.4 P

ug/L © 50 40907 41007 CLPILMOSAP

7439-89-6  Iron ' o 450 U100 40907 45007 CLPILMOS4 P
CLPILMOSA P

i
LP ILM0O5 4 P

410007 CLPILMOS4P
i CLPbOs P
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293.
MD No: 3ZW3 BONNER
Sample 1D: DL-a LabID: C071601.16 D No:

Matyix: Surface Water
Date Collected;: 32747 12:51

Page 33 of 137 C071601 FINAL 39/07 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZL7 BONNER
Sample ID: BH247-1 LabID: CO071601-18 D No:

Matrix: Sediment .
Date Collected: ¥27/07 8:59

Page 36 of 137 CO71601 FINAL 59007 833
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD Ne: 3718 BONNER
Sample ID: BH247-13 : LabID: €071601-19 D No:

Matrix: Sediment
Date Collected: 3/27/07 11:34

1642941 % Solids : - 39 ' % 40507 40507  CLP Inorganics

CLPILMOS4 P

CLPILMOS4 P

CLPILM05.4 P

CLPILMO54 P

7540508 Copper 3700 ) OM.6,  mghkgdy 64 40407 40507 CLPILMOS4P
CLPO?

e T L X FR AT ST,
CLP ILMO5.4 P

T : R B
CLPILMO54 P

ST

&

CLPILM0S 4 P

oL igfkp O sl
7440-28-0 12 4,1 Q-2 mg/kg dry 6.4 40407 40507
CLRO3

CLPILMOS4 P

e

0407 400507 CLPILMOS4P
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Divisien
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
: MD No: 3ZL8 BONNER
Sample ID: BH247-13 LabID: C071601-19 D No:

Matrix: Sediment
Date Collected: ¥27/07 11:34

Page 38 of 137 C071601 FINAL 519007 833
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals

07-0377, Barite Hill/Nevada Goldfields " Contract Lab Case: 36293
MD No: 3Z0L9 BONNER
Sample ID: BH247-17 LabID: C9071601-20 B No:
Matrix:

Date Colleeted:

E1642941 % Solids 62 % 40507 40507 CLP Inorganics

CLPILMO5.4 P

i

1.6 an4ior  a05/07 CLPILMOS4 P

. T

b 3 ,_:. - i PR
Copper 320 1, QM-6, mg/ke dry 40 40407 40807 CLEILMOS4P
CLPO7

CLFILMDS4 P

CLPILMOS 4 P
) £ ) 1 ? e I M- s& .,
42 J, Q‘S mgfkg dry 9.7 404107 ostr  CLPILM0S.4 P
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
: MD No: 3ZL9 BONNER
Sample ID;: BH247-17 Lab ID: C071601-20 D No:

Matriz: Sediment
Date Collected: 32747 11:46

Page 40 of 137 C071601 FINAL SIHOT 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields ’ Contract Lab Case: 36293
. MD No: 3ZM0 BONNER
Sample ID: BH247-1 LabID: €C071601-21 D No:

Matrix: Sediment
Date Collected: 32787 11:50

E164294] % Solids 79 % 4/05/07  4/05/07 CLP Inorganics

il

76 U5, QM-1 07 400507 CLPILMOS.4P

20507 YY)

7440.50-8  Copper ) 111 M6,  mgkedy 3.2 40507 CLPILMOS4P
CLPO7

SR

7439-96-5

R R R

440-09-7

LM05 4 P

e
ot

7440.28-0 Thallium 1.1y, 3, Q.2 mg/kg dry 32 40407 40307 CLPILMOS.
CLIMO3

15 1. Q-3 mg/kg dry
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hil/Nevada Goldficlds _ Contract Lab Case: 36293
. MDD No: 3ZM0 BONNER
Sample ID: BH247-18 LabID: C071601-21 B No:

Matrix: Sediment
Date Collected: 3/27/07 11:50
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30603-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZM1 BONNER
Sample ID: BH247-19 LabID: C071601-22 B No:

Matvix: Sediment
Date Collected: 327407 12:02

1642941 % Solids 61 % 405107 40507 CLP Inorganics

CLPILMO3AP

g,

CLPLMOS 4P

L 5
7440-43-9 Cadmium 28 mg/kg dry 0.82 40407 405107 CLPILMOSA4P

1440-47-3

it .
7440-50-8 Copper 300 5, QM-6, mg/kg dry 4,1 4md07 40807 CLPILMOS4P

Thallium

7440-66-6 Zint . 90 40407 40807 CLPILMOSAP

Page 43 of 137 C0o71601 FINAL 5/9/07 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Regton 4 Science and Ecosystem Support Division
980 College Station: Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZM1 BONNER
Sample ID: BH247- Lab ID: C071601-22 Dot
Matrix: Sediment

321707 12:02
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZM2 BONNER
Sample ID: BH247-20 LabID: C071601- D No:

Matrix: Sediment
Date Collected: 3/28/07 8:39

E1642941 % Solids 1| 4/05/07 40507 CLP Inorganics

12 1, J, QM-1 CLPILMOS.4 P

Fi3o
CLPILMOS4 P

0.16 R, Q-2, CLIMM

7440-508  Copper 38 5,0M6, mg/kg dry 49 amao7 - dmsior CLPIMOSA®

LMOsSA P

y e‘ ,!l%,.

9440-28.0 _ 2 CLP ILM0S.4 P

7440-66-6 ._.zm‘.:, P LR s : ; : - gdw e v].z . 4;05;07 CLP[]I,M-OS-.:{P'
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
- MD Neo: 3ZM2 BONNER
Sample ID: BH247-2 LabID; €071601-23 D No:

Matrix: Sediment

Date Collected; ¥28/07 8:59
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZM3 BONNER
Sample ID: BH247:21 Lab ID: C€071601-24 B Not

Matrix: Sediment
Date Collected: 328407 9:12

E164294] % Solids 78 % 40507  4/05/07 CLP Inorganics

77U, 5, QM-1

CLPILMO5.4 P

7440-43.9  Cadmium ' me/kg dry 40407 4507 CLPILMOS 4P

T440-47-3 Chromium 20 mg/kg dry 1.3 40T 405007 CLPILMOS4 P

7440-50-8 Copper 57 J, QM-b, mg/kg dry 32 40407 40507 CLPILMOS4P

" CLPO?_
2% . : ; e _
7439-62-1 Lead 12 | OM-2, QM4 mg/kg dry 1.3 40407  403/07 CLPILMOS4 P

2440-22.4 Silver 130 - mg{ﬁgdry 1.3 4/oa07  4f0si07 CLPILMOS.4 P

0

il ' L L . S T e = ENE et 28 : » e R
7440-66-6 Zinc 29 ), Q-5 mg/kg dry 7.7 a0ax? 40507 CLPILMOS4 P
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZM3 BONNER
Sample ID; BH247-21 © LabID: €0671601-24 D No:
Matrix: Sediment
Date Col d: _ 9-12
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZM4 BONNER
Sample ID: BH247-22 LabID; C071601.25 D No:

Matrix: Sediment
Date Collected: 28/07 9:34

E1642541 % Solids 77 % 405/07  4/05/07 CLF Inorgamics

CLPILMOS4 B

CLPILMO5 4 P

0.397, (-2 CLPILMOSA P

i
40%/07  CLPILMOSA P

R T i e

4/05/07 CLPILMOSAP
, ~ .--"‘OW C-l-’P- '
T440-66-6 ;
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZM4 BONNER
Sample ID: BH247-22 Lab ID: €071601-25 D No:

Matrix: Sediment
Date Collected: 3/28/07 9:34
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
_ MD No: 3ZM5 BONNER
Sample ID; BH247- LabID: €071601-26 D No:

Matrix: Sediment
Date Collected: 328407 9:50

E1642941 % Solids 70 1 4/05/07  4/05/07 CLP Inorgimics

Antimony

7440-47-3 h 36 mekg dry 14 40407 40307 CLPILMOSAP

7440-50.3 Copper 180 3, QM-6, mgkgdy 3.6  40q07 40307 CLPILMOSA?
CLP0O?

A
4404107

7440-28-0

7440-62°2
7440-66-6
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
930 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZM5 BONNER
Sample 1D; BH247-25 LabID: C€071601-26 D No:

Matrix; Sediment
Date Collected: 328407 9:50
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite HilllNevada Goldfields Contract Lab Case: 36293
MD No: 3ZM6 BONNER
Sample ID: BH247- Lab ID: C071601-27 B Not

Matrix: Sediment
Date Collected: 3/28/07 10:10

1642941 % Solids 2 Y 4/05/07 40507 CLP Inorganics

83 U, J, QM-]

7440-50-8  Copper 10 ), QM-6, mglkgdry 3.5 40407 40507 CLPILMOS4 P
CLPOT

LTS o
40507 CLPILMOS4 P
034

4517 CLEILMO5.4 P

it

40507 CLPILMOSA P
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
- MD No: 3ZM6 BONNER
Sample ID: BH247-26 LabID; C071601-27 D No: .

Matrix; Sediment
Date Collected: 3/28/07 10:10
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 Coliege Station Road, Athens, Georgia 30603-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZM7 BONNER
Sample ID: BH247-27 LabID: €071601-28 D No:

Matrix; Sediment
Date Collected: ¥28/07 10:26

E1642941 % Solids 59 % 4005107 #/05/07  CLP Inorganics
CLP ILMOS.4 P

CLPILMOS4 P

CLPILMOS4 P

7440-47-3 Chromium 13 mg/kg dry 17  4/0407 40507 CLPILMDSA4P

7440-50-8 Copper 220 3, QM-6, mg/ke dry 43 40407 4507 CLPILMOS4 R

410507

-,;440.23_0 Thallivm 120,002 meg/kg dry 43 40407 40507 CLPILMO5AP

74-&0-66—6 Zine . 361, @-5 mgv“kgdry 10 4os07 40507 CLPILMOSAP
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZM? BONNER
Sample ID: BH247-27 Lab ID: C071601-28 D No:

Matrix: Sediment
Date Collected; 3/28807 10:26
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite Hill'Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZM38 BONNER
Sample ID: BH247- Lab ID: C071601-29 D No:

Matrix: Sediment
Date Collected: 3/28/07 10:58

1642941 % Solids 69 % 4/05/07 40507  CLP Inorganics

CLP ILM0O54 P

CLPILMOS 4 P

0.050 R, Q-2, CLP04 . CLP ILM05.4 P
CLP ILMOS.4 P

Copper 28 1 QM-6, mg/kg dry 3.6 40407 40507 CLPILMOS4P
' CLPO7

i, B
18 J, QM-2, QM4

2!

CLP ILMOS 4 P

1600 3, OM-4  mgkgdry 22 40407 40507 CLPILMOS,

oy i BRE £ Ty
09-7 340 J, Q-2 mp/kg dry 720 4/0di0 405407 CLPILMOS4P

4P

e

AL

7440-22-4 Silver 14U mg/kg dry 14 40407 40507 CLPILMOS4P

7440-28-0  Thalkium 21(1.3,Q-2, mg/kg dry 3.6 40407  4/05/07 CLPILMOS4P
CLPO3

CEbEMASA

. o e
CLPILMO54 P
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UNITED STATES ENVIROGNMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
. MD No: 3ZM$ BONNER
Sample ID: BH247-28 Lab ID; €071601-29 D No:

Maitrix: Sediment
Date Collected: 3/28/07 10:58
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
: MD No: 3ZM9 BONNER
Sample ID: BH247-29 Lab ID; 1601 D No:

Matrix: Sediment
Date Collected: 3/28/07 11:24

E1642941 % Solids 79 % 405107 4/05/07 CLPInorganics

7.6 U, J, OM-I

7440-43-9

7440-47-3 Chromium 17 mg/kg dry 1.3  4amdi07 40507 CLPILMOS4 P

7440-50-8 Capper " - 110 ), GM-6, mg/kg dry 32 4007 40507 CLPILMOS4P
CLPO?

7439-92-1

18 J, QM-2, QM-4
L

7439-96-5 330 ), QM-4

A

7440-09-7

CLPILMO5 4 P

CLPILMOS4 P

07, CLPALND)
CLPILMOSAF |
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields _ Contract Lab Case: 36293
MD No: 3ZM9 BONNER
Sample ID: BH247-29 Lab ID: €071601-30 D No:

Matrix: Sediment
Date Collected: 32807 11:24
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields . Contract Lab Case: 36293
MD No: 3ZNO BONNER
‘Sample ID: BH247-3 Lab ID: 601-3 D Ne:

Matrix; Sediment
Date Collected: 32707 500

E1642041 % Solids 63 % 405007 40507  CLP Inorgmics

7440-36-0

CLPILMOI4 P

7440-39-3 CLEILMOS.4 P

b i3 % 3 ; 2 T
7440-43-9 Cadmium 0.80 mg/kg dry 0.73 40407 40507 CLPILMOSA P

7440-47-3 Clwmnum - _18 mg/kg dry 40407 40507 CLFILMOS4 P

7440-50-8 Copper 370 1, QM-6, mg/kg dry 37 40407 40507 CLPILMOS4P
CLPO7

&
7440-09-7 Potassium 100 730 . 404/07 40507 CLPILMOS4P
74 or — 0ST RO CIPH— Wk diy CLPILM05.4 P
7> m - o o @-.--.: :
7440-28-0 ThaHium 130,102 CLPILMOS 4 P
74 ot ¢t
7440-66-6 CLPILMOS.A P
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZN0 BONNER
Sample I; BH247-3 Lab ID: C071601-31 D No:

Matrix: Sediment
Date Collected: 32707 9:00
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZN1 BONNER
Sample ID: BH247-5 LabID: C071601-32 D Nos
Matrix; Sediment

Date Collected: #2707 9:10

E1642941 % Solids 69 % 4/05/07  405/07 CLP Inomganics

CLPILM0S.4 P

CLPILMOS4 P

CLPILMO5.4 P

CLPILMOS 4P

3% ]v QM'6|
CLP?
FHEE

CLPILMOS4 P

40507

CLPILMOS4 P

e g

40507 CLPILMDSAP
it

e

4/05/07 CLPILMOS4P
i

0.95 U*J Q-2 ' mg}ksdry 3.6 40407 405107 CLPILMOS4P
- CLPo3

404007 408107 CLPILMOS4 P
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite HillNevada Goldfields . Contract Lab Case: 36293
: : MD No: 3ZN5 BONNER
Sample [D: BH247-6 Lab ID: C071601- B No:

Matrix: Sediment
Date Collected: 32707 9:30
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
9380 College Station Road, Athens, Georgia 30603-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields ' Contract Lab Case: 36293
MD No: 3ZN6 BONNER
Sample 1D; BH247- " LabID: C071601-37 D No:

Matrix: Sediment
Date Collected: 32707 10:13

E1642941 % Solids 73 ’ % 405/67  4/05/07 CLP Inorganics

CLPILMOS A P

CLPILM0S.4 P

440—43-9 Cadmium 0.080 R, Q-2, CLPO4 mg/kg oy 0.68 40407 40507 CLPILMOS4 P

440.47.3 Chrorium 11 mg/kg dry 1.4 40407 40507 CLPILMOS4 P

30 ), QM-6, y CLPHLMOS.4 P
CLPO7

7439-92-1 Lead 47 J.QM-2, QM-4  mgfkgdry 1.4 40407 40507 CLPILMOS4P

7439-96-5 Manganese mg/kg dry 20 40407  4/05/07 CLPILMOSAP

27,
mg/kg dry 680 40407 440507 CLPILMOS4P

P T

7440-09-7  Poussium

470507 CLPILMOSAP

4/05/07 CLPILMOSAP

v

b

7440-66-6 Zinc 47 1, Q-3 meg/kg dry 82 40407  4/05/07. CLPILMOSAP
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

§7-0377, Barite Hill/Nevada Goldfields Contract Lab Case; 36293
MD No: 3ZN9 BONNER
Sample ID: INDGOT Room Pit LabID: €C071601-40 D No:

Matrix: Sediment

Date Collected: 3/28/7 15:00
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07-0377, Barite HillUNevada Goldfields

Sample 1D:

Matrix:
Date Collected:

Pond A

Sediment
312707 8:59

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
Contract Lab Case; 36293
MD No: 3ZP0 BONNER
LabID: C071601-41 D Not

E1642941

e it
7440-09-7
}H o

7440224

i

7440-28-0

7440-66-6

43 U, J, QM-1 4711107 CLPILMOS 4P

CLPILMD54 P

ST

T TN

411107

i
4713407

4113107

Page 81 of 137
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZP3 BONNER
Sample ID: Pond D Lab ID: 601-44 D No:

Matrix: Sediment
Date Collected: 327/07 11:45
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MDD Neo: 3ZP4 BONNER
Sample ID: Pond E LabID: C071601-45 D No:

Matrix: Sediment
Date Collected; 32707 12:15

57 % 410407 41007 CLP Inorganics

Antimony ' 11U, ), QM-I mg/kg dry 10 411007 413007 CLPILMOS4P

413/07 CLPILMOSAP

ST SRCE
CLPILMO5.4 P

41307 CLPILMOSA P

'olassium

4/13/07 CLPILMO54P
g Rios 4B

41307 CLPILMOSAP
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case; 36293
MD No: JZP4 BONNER
Sample ID: Pond E Lab ID: €071601-45 D No:

Matrix: Sediment

Date Collected: 32707 12:15
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZP5 BONNER
Sample ID; Pond F ' Lab ID: €071601-46 D Ne:

Marix: Sediment
Date Collected: 327407 12:30

E164294] % Solids 61 - % 410407 471007 CLP Inorganics

¥
7440-36-0 Antimony 9.8 U, J, QM-I mg/kg dry 08 #1107 41307 CLPILMOSAP

7440-39.3 2600 ' meke &y "33 M7 4307 CLPILMoS4 P

440-43-9 Cadminm 1.5 mgfkg dry 082 #1107 4713/ CLPILMOSAP

CLPILM0S 4 P
N30T

7439-92-)

CLPILMO5 4 P

CLPILMOS.4 P

ILM05.4 P

HL0T  &1307 CLP
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: JZP5 BONNER
Sample ID: Pond F Lab1D: C€071601-46 D No:

Matrix; Sediment
Date Collected: ¥27407 12:30
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
930 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields ' Contract Lab Case: 36293
MD No: 3ZP6 BONNER
Sample ID: Rond G LabID: C071601-47 D No:

Matrix: Sediment
Date Collected: 28407 13:14

E164204]1 % Solids 62 % 410007 410/07  CLP Inorganics

17 U,3,QM-1

7440-50-8 Copyer ' 3100 J, CLPO7 mgfkg dry 40 4/NA7T 41307 CLPILMOSSP

s (LN

7440007

e A
1.6 4107
i

CLP ILM
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293

. MD No: 3ZPF6 BONNER
Sample ID: Pond G LabID: C071601-47 D No:

Mairix: Sediment
Date Collected: 328407 13:24
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
'07-03‘77, Barite Hill/'Nevada Goldfields Contract Lab Case: 36293
MD No: 32PT BONNER
Sample ID;: Pond H LabID: (C071601-4 B Not

Matrix: Sediment
Date Collected: 3/28/07 13:55

E1642941 % Solids 56 % 410007 41007  CLP lnarganics

mghkg dry 11 41107 41307 CLRILMOS4D

7440-36-0 Antimony

7440-39-3 i #1307 CLPILMOS.4P

413107 CLPILMDS4 P

440-4?-3 i ; . - : . gfkg ; R e

-3

mg/kg dry 45 40T 4307 CLPIMOSAP

27 i

500 4_!1 /07

I

L R g
4413107 CLPILMOSA P

T480:3;

_7440-28-0 Thallivm 45U mg/kg dry 45 &7 41307 CLPILMOS4P

7440-66-6 Zim 240 1. Q-3 mgfkg dry 1 anoer CLPILMOS4P
Page 95 of 137 COo71601 FINAL 59007 833

175



http://Maiigani.se

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
930 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD Ne: 3ZP7 BONNER
Sample ID: Pond H LabID: C071601-48 D No:

Matrix: Sediment
Date Collected: 328/47 13:55
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293

MD No: 3ZP8 BONNER

Sample ID: Pond 1 | LabID: C071601-49 D No:

Sediment
3/28/07 14:3%

E1642941 %% Solids - 65 % 411007 4/10/07 CLP lnorganics

7440360 CLPILMOS4 P

7440-39-3
..

7440-43-9 Cadminm 3 ' mg/kg dry 0.77  4Mi07  anafer  CLPILMOSA P

7440-47-3  Chromium 18 mgkgdry 1.5 41107 471307 CLPILMOS4 P

7440-50-8 Copper o 2000 J, CLPO7 mg/kg dey 39 4m407 #1307 CLPILMOS4P

7439-92-1 Lead 98 mg/kg dry 1.5 #4107 41307 CLPILMOS4P

e

i,

150 mgfkg dry 1.5 41u07

ootk

0
s P
mg/kg dry 39 41107 407  CLPILMOSAP

i 1

8.0

7440-66-6 h M0 Lo mefkg dry 2 407 41307 CLPILMOS4P

Page 97 of 137 CO071601 FINAL 5/9/407 833
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldficlds Contract Lab Case: 36293
_ MD No: 3ZP8 BONNER
Sample ID: Pond1 Lab ID: C071601-49 D No:

Matrix: Sediment
Date Collected: 328/07 14:39
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
. MD Na: 3ZP9 BONNER
Sample ID; White Pile LabiD: C071601-50 D No:

Matrix: Sediment
Date Collected: 3/28/07 10:25

£1642041 % Solids 90 % 41007  4/1007  CLP lnorganies

6.6 U, J, QM-1 ' 41507 CLPILMOS4 P

oxor a

413007 CLPILMOS4 P

s e v i
7 Li
4/1307 CLPILMOSA4P

Ry, T

1440-50.8  Copper ' 7.2 3, CLPOT mg/ke dry 28 40107 401307 CLPILMOS4P

440-22-4

7 e

7440-28-0
e
e RS Lot

Page 99 of 137 C071601 FINAL 39767 8:33
179


http://Jn.it
http://ie.1i

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case; 36293
MD No: 32F9 BONNER
Sample ID: White Pile LabID: ©071601-50 D No:

Matrix: Sediment
Date Collected: 32807 10:25

Page 100 of §37 CO71601 FENAL 549707 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldficlds Contract Lab Case: 36293
MD No: 3ZQ0 BONNER
Sample ID; BH247-1 Lab ID: €071601-51 D No:

Maitrix: Sediment
Date Collecied: 32707 8:59%
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case; 36293
MD No: 37Z.Q1 BONNER
Sample ID: BH247-13 LabID: CO071601-52 D Ne:

Matriz: Sediment
Date Collected: 32747 11:34

57-12-3
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
. MD No: 3ZQ2 BONNER
Sample ID: BH247-17 LabID: C€071601-53 D Ne:

Matrix:
Date Collected:

57-12.5 N 4.0 406107 40607 CLSOWCN WAD
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
- . MD No: 3203 BONNER
Sample ID: BH247-18 Lab ID: C071601-54 D No:

Matrix: Sediment
Date Collected: 327/07 11:50
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfiélds' Contract Lab Casé: 36293
MD No: 3Z2Q4 BONNER
Sample ID: BH247-19 LabID: CO07160i-55 b No:

Matrix: Sediment
Date Collected: 3/27/07 12:02

57-12-5 Cyanide 43U mp/kg dry 4.8 406007  406/7 CLSOW CNWAD
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
. MD No: 3Z0Q5 BONNER
Sample ID: BH247-20 LabID: C€071601-56 D No:

Matrix: Sediment
Date Collected: 3/28/07 8:59

“[57-12-5 Cyanide 39U 39 40607 CLSOW CN WAD
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Regicn 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hil}/Nevada Goldfields Contract Lab Case: 36293
~ MD Ne: 3ZQ6 BONNER
Sample ID: BH247-21 ' Lab ID: C071601-57 B Nee

‘Matrix: Sediment
Date Collected: 32807 %12

57-12-5 Cyanids 32U me/kg dry 32 40607 4i06i07  CLSOW CN WAD

Page 107 of 137 - C071601 FINAL 5/9/7 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293 ;
. MD No: 3209 BONNER
Sample ID: BH247-26 _ Lab ID: C071601-60 D Not

Matriz: Sediment
Date Collected: ¥28/07 10:10

Page 110 of 137 CO71601 FINAL 51907 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Ca_se: 36293
MD No: 3ZR0 BONNER
Sample ID: BH247-27 LabID: C071601-61 D No:

Matrix: Sediment
Date Collected: 32807 14:26

57.12-5 Cyanide 38U mg/kg dry 3.8  4R&0? 40607 CLSOWCN WAD

Page 111 of 137 CG71601 FINAL 5/9/07 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Suppert Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/lNevada Goldfields Contract Lab Case: 36293
MD No: 3ZR3 BONNER
Sample ID: BH247-3 Lab ID: C071601-64 D No:

Matrix; Sediment
Date Collected: ¥27/07 9:00

mghkgdy 3.6 4607 40607 CLSOWCNWAD

57-125  Cyanide

Page 114 of 137 CO71601 FINAL 51907 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hili'Nevada Goldfields Contract Lab Case: 36293

MD No: 3ZR4 BONNER
Sample ID: BH247-5 Lab ID: C071601-65 D No:

Matrix: Sediment
Date Collected: 327/07 9:10

42 40607 406007 CLSOW CNWAD

Page 115 0f 137 071601 FINAL 59/07 813
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
9380 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZR5 BONNER
Sample ID: BH247-521 Lab ID: C071601-66 D No:

Matrix: Sediment
Date Collected: 3/28/07 9:15

Page 116 of 137 C071601 FINAL 5/9/07 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZR6 BONNER
Sample ID: BEH247-525 LabID: C071601.67 D No:

Matrix; Sediment
Date Collected: 3/28/007 9:55

5 4060 CLSOW CN WAD

Page 117 of 137 C071601 FINAL 5/9/07 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill'Nevada Goldficlds Contract Lab Case: 36293
' : MD No: 3254 BONNER
Sample ID: Pond B Lab ID: C071601-74 D No:

Matrix: Sediment
Date Collected: 327407 10:00

57-12-5 1.1 U,5,Q-2 meg/kg dry
QM-1, CLPO3

Page 124 0f 137 CO71601 FINAL 5/9/07 833
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3Z55 BONNER
Sample ID; Pond C Lab ID; C071601.75 D No:

Matrix: Sediment
Date Collected: 327407 11:15

Page 125 of 137 C071601 FINAL 5/9/07 833
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill'Nevada Goldfields Contract Lab Case: 36293
MD No: 3256 BONNER
Sample ID: Pond D Lab ID: C€071601-76 D No:

Matrix; Sediment
Date Collected: 3/27/07 11:45

§7-12.5 66 J, OM-1 mglkg dry 53 40907

Page 126 of 137 C071601 FINAL 519407 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3257 BONNER
Sample ID: Pond F Lab ID: C071601-77 —

Matrix; Sediment
Date Collected: HIT0T 12:15

57-12-5 Cyanide 43 U, T, QM1 mg/kg dry 43 4007  4/0907 CLSOW CN WAD

Page 127 of 137 C071601 FINAL 5/9/07 8:33
197


http://Prfm.it

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields _ Contract Lab Case; 36293
MD No: 3ZT4 BONNER
Sample ID: FBO2 Lab ID: C071601-83 D Not

Matrix: Scdiment
Date Collected: 372707 9:00

57-12-5 Cyanide 25,7, QM-1 25 40907 40%07  CLSOWCN WAD

Page 134 of 137 CO71601 FINAL 5/9/07 8:33
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Total Metals
(7-0377, Barite Hill'Nevada Goldfields . Contract Lab Case: 36293
'MD No: 3ZT5 BONNER
Sample ID: FBO3 - LabID: C071601-84 D Nos

Matrix; Sediment
Date Collected: 3/28/07 9:00

1642941 % Solids 100 % #0107 41007 CLP Inosganics

7440-36-0 Antimony mg/kg dry 6.0 41107  4n307 CLPILMOSAP

7440-39-3 i . 411107 CLPILM05.4 P

7440-43-9 (X me/kg dry 0.50 1107 413107 CLPILMOSA P
7440-47-3 oum o 0.2 , 1, 2_ Tmgkgdry 10 41107  4A307 CLPILMOSAP
CLPrMO3

by

1440-50-8

7439-92-1

P

R

439-96-5 CLP 1LM03 4

7%

?440_09. 5‘60 . CLPILMO34 P
TN CLPILMO:4 P

7440.28-0

41307 CLPILMOS4 P
?44-0‘6’2 2 g ;-t& - CL . . -I :
7440-66-6 0.63 15,1,Q-2,Q-5, mghed 6.0 4nweT 4307  CLPILMOSS P
CLPO3
Page 135 of 137 COTI601 FINAL  5/9%07 833
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
980 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
' MD No: 3ZT5 BONNER
Sample ID: FB03 LabID: €071601-84 D No:
Matrix: Sediment
Date Collected:

3/28/07 9:00

Page 136 of 137 C071601 FINAL 39407 833
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4 Science and Ecosystem Support Division
9380 College Station Road, Athens, Georgia 30605-2700

Classical/Nutrient Analyses

07-0377, Barite Hill/Nevada Goldfields Contract Lab Case: 36293
MD No: 3ZT6 BONNER
Sample ID: FBM LabID: C071601 _ D No:

Matrix: Sediment
Date Collected: 328007 9:00

57-12-5 Cyanids 25 U, 1, QM-1 mg/kg dry 25 40907 40907 CLSOW CN WAD

Page 137 of 137 C071601 FINAL S/9107T B:33
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APPENDIX C
MAIN PIT WATER LEVEL DATA
BARITE HILL GOLD MINE
TRIP REPORT
JUNE 2007

0247-DTR-062207
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Water Level Data
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In-Situ Inc.

Report generated:
Report from file:

MiniTroll Pro

5/23/2007

ASNO2234 2007-03-29 100000 Barite Hill Data bin

12:40:16

Win-Situ® Version 4.57.0.0
Serial number: 2234
Firmware Version 3.09
Unit name: (#2234)MW13
Test name: Barite Hill Data
Test defined on: 3/29/2007 6:25:19
Test scheduled for: 3/29/2007 10:00:00
Test started on: 3/29/2007 10:00:00
Test stopped on: N/A N/A
Data gathered using Linear testing
Time between data poi Seconds.
Number of data samph 1275
TOTAL DATA SAMPLES 1275
Channel number {1]
Measurement type: Temperature
Channel name: OnBoard Temp
Channel number [2]
Measurement type: Pressure
Channel name: OnBoard Pressure
Sensor Range: 30 PSIG.
Sensor Offset: 0.000 psi
Density: 1.000 g/cm3
Latitude: 45 degrees
Elevation: 0.000 meters (0.000 feet)
Chan[2] Chanfi]
Pressure Temperature
Date Time ET (sec) Feet H20 Fahrenheit
372072007 10:00:00 0 3/29/2007 10:00 13636 55.47
3/29/2007 11:00:00 3600 3/28/2007 11:00 13.643 55.5
3/2912007 12:00:00 7200 3/29/2007 12:00 13.647 55.54
312912007 13:00:00 10800 3/29/2007 13:00 13.647 55.5
3/29/2007 14:00.00 14400 3/29/2007 14:00 13.642 55.5
31292007 15:00:00 18000 3/29/2007 15:00 13.642 55.5
- 31292007 16:00:00 21600 3/29/2007 16:00 13.643 5552
312912007 17:00:00 25200 3/29/2007 17:00 13.643 55.5
3/29/2007 18:00:00 28800 3/29/2007 18:00 13.636 5552
31292007 19:00:00 32400 3/29/2007 19:.00 13.639 55.52
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312912007 20:00:00 36000 3/29/2007 20:00 13.637 55.52
3/29/2007 21:00:00 39600 3/29/2007 21:00 13.637 55.54
31292007 22:00:00 43200 3/29/2007 22:00 13.637 55.52
3/29/2007 23:00:00 46800 3/29/2007 23:00 13.637 55.52
3/30/2007 0:00:00 50400  3/30/2007 0:00 13.636 55.52
3/30/2007 1:00:00 54000 3/30/2007 1:00 13.636 55.52
3/30/2007 2:00:00 57600 3/30/2007 2:00 13.636 55.52
3/30/2007 3:00:00 61200 3/30/2007 3:00 13.636 55.52
3/30/2007 4:00:00 64800 3/30/2007 4:.00 13.634 55.52
3/30/2007 5:00:00 68400 3/30/2007 5:00 13.635 55.54
3/30/2007 §:00:00 72000 3/30/2007 6:00 13.634 55.52
3/30/2007 7:00:00 75600 3/30/2007 7:00 13.633 55.54
3/30/2007 . © 8:00:00 79200 3/30/2007 8:00 13.633 55.54
3/30/2007 9:00:00 82800 3/30/2007 9:00 13.634 55.52
3/30/2007 10:00:00 86400 3/30/2007 10:00 13.634 55.52
3/30/2007 11:00:00 90000 3/30/2007 11:00 13.633 55.54
3/30/2007 12:00:00 93600 3/30/2007 12:00 13.632 55.52
3/30/2007 13:00:00 97200 3/30/2007 13:00 13.633 55.56
3/30/2007 14:00:00 100800 3/30/2007 14:00 13.632 55.54
3/30/2007 15:00:00 104400 3/30/2007 15:00 13.632 55.54
3/30/2007 16:00:00 108000 3/30/2007 16:00 13.631 55.56
3/30/2007 17:00:00 111600 3/30/2007 17:00 13.631 55.59
313012007 18:00:00 115200 3/30/2007 18:00 13.632 55.54
3130/2007 19:00:00 118800 3/30/2007 19:00 13.63 55.54
3/30/2007 20:00:00 122400 3/30/2007 20:00 13.629 55.56
313042007 21:00:00 126000 3/30/2007 21:00 13.629 55.56
313072007 22:00:00 129600 3/30/2007 22:00 13.63 55.54
3/30/2007 23:00:00 133200 3/30/2007 23:00 13.63 55.54
33172007 0:00:00 136800 3/31/2007 0:00 13.63 55.54
3/31/2007 1:00:00 140400  3/31/2007 1:00 13.629 55.56
3/31/2007 2:00:00 144000  3/31/2007 2:00 13.631 55.56
313112007 3:00:00 147600 3/31/2007 3:00 13.63 55.54
3/31/2007 4:00:00 151200 3/31/2007 4:00 13.63 55.54
3/31/2007 5:00:00 154800 3/31/2007 5:00 13.63 55.54
33172007 6:00:00 158400  3/31/2007 6:00 13.63 55.54
3/31/2007 7:00:00 162000 3/31/2007 7:00 13.629 55.56
3/31/2007 8:00:00 165600 3/31/2007 8:00 13.63 55.54
3/31/2007 9:00:00 169200  3/31/2007 9:00 13.632 55.54
3/31/2007 10:00:00 172800 3/31/2007 10:00 13.632 55.54
3/31/2007 11:00:00 176400 3/31/2007 11:00 13.633 55.56
3/31/2007 12:00:00 180000 3/31/2007 12:00 13.632 55.54
3/31/2007 13:00:00 183600 3/31/2007 13:00 13631 55 56
3/31/2007 14:00:00 187200 3/31/2007 14.00 13.631 55.56
3/31/2007 15:00:00 190800 3/31/2007 15:00 13.631 55.59
3/31/2007 16:00:00 194400 3/31/2007 16:00 13.626 55.56
3/31/2007 17:00:00 198000 3/31/2007 17:00 13.629 55.56
3/31/2007 18:00:00 201600 3/31/2007 18:00 13.629 55.56
313112007 19:00:00 205200 3/31/2007 19:00 13.629 55.56
313142007 20:00:00 208800 3/31/2007 20:00 13.627 55.59 .
3/31/2007 21:00:00 212400 3/31/2007 21:00 13.627 55.56
3/31/2007 22:00:00 216000 3/31/2007 22:00 13.627 55.56
313112007 23:00:00 218600 3/31/2007 23:00 13.627 55.56
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41112007 0:00:00 223200  4/1/2007 0:00 13.624 55.56
4/1/2007 1:00:00 226800  4/1/2007 1:00  13.827 55.56
4/1/2007 2:00:00 230400  4/1/2007 2:00 13.626 55.54
4112007 3:00:00 234000  4/1/2007 3:00 13.624 55.56
4/1/2007 4:00:00 237600  4/1/2007 4:00 13.626 55.54
4112007 5:00:00 241200  4/1/2007 5:00 13.625 55.59
412007 6:00:00 244800  4/1/2007 6:00  13.626 565.56
41112007 7:00:00 248400  4/1/2007 7:00 13.624 55.56
411712007 8:00:00 252000  4/1/2007 8:00 13.624 55.56
4{1/2007 9:00:00 255600  4/1/20079:00  13.624 55.56
4/1/2007 10:00:00 259200 4/1/2007 10:00 13.62 55.59
4/1/2007 11:00:00 262800 4/1/2007 11:00 13.622 55.56
41112007 12:00:00 266400 4/1/2007 12:00 13.62 55.56
4/1/2007 13:00:00 270000  4/1/2007 13:00 13.62 55.56
4/1/2007 14:00:00 273600 4M1/2007 14:00  13.622 55.56
4/112007 15:00:00 277200 4/1/2007 15:00 13.62 55.56
4/1/2007 16:00:00 280800 4/1/2007 16:00 13.624 56.56
4112007 17:00:00 284400 4/1/2007 17:00 13.624 55.56
4/12007 18:00:00 288000 4/1/2007 18:00 13.624 56.56
4/1/2007 19:00:00 291600 4/1/2007 19:00  13.626 55.56
4/1/2007 20:00:00 295200 4112007 20:00 13.623 55.59
4112007 21:00:00 298800 4/1/2007 21:00 13.624 55.56
41112007 22:00:00 302400  4/1/2007 22:00 13.624 55.56
4/1/2007 23:00:00 306000 4/1/2007 23:00 13.624 55.56
4/2/2007 0:00:00 309600  4/2/2007 0:00 13.624 55.56
41212007 1.00:00 313200  4/2/2007 1:00 13.624 56.56
4/2/2007 2:00:00 316800  4/2/2007 2:00  13.624 55.56
4/2{2007 3:00:00 320400  4/2/2007 3:.00 13.624 55.56
4/212007 4:00:00 324000  4/2/2007 4:00 13.624 95.56
4/2/2007 5.00:00 327600  4/2/2007 5:00  13.624 55.56
4/212007 6:00:00 331200  4/2/2007 6:00 13.622 55,56
4/2/2007 7:00:00 334800  4/2/2007 7.00 13.622 55.56
4/2/2007 8:00:00 338400  4/2/2007 8:00 13.622 55.56
41212007 9:00:00 342000  4/2/2007 9:00 13.622 55.56
4{2/2007 10:00:00 345600 4/2/2007 10:00 13.623 55.59
4/2/2007 11:00:00 349200  4/2/2007 11:00 13.622 55.56
4212007 12:00:00 352800 4/2/2007 12:00 13.622 55.86
4122007 13:00:00 356400 4/2/2007 13:00 13.617 55.63
4/2/2007 14:00:00 360000 4/2/2007 14:00 13.618 55.89
4212007 15:00:00 363600  4/2/2007 15:00 13.616 55.59
4/2{2007 16:00:00 367200 4/2/2007 16:00 13.614 55.56
4/2/2007 17:00:00 370800 4/2/2007 17:00 13618 55,56
412/2007 18:00:00 374400 4/2/2007 18:00 13.617 55.61
4/2/2007 19:00:00 378000 4/2/2007 19:00 13.616 58.59
47212007 20:00:00 381600  4/2/2007 20:00 13.616 55.61
41212007 21:00:00 385200 4/2/2007 21:00 13.614 55.59
4/2/2007 22:00:00 388800 4/2/2007 22:00 13.614 55.59
44212007 23:00:00 392400 4/2/2007 23:00 13.614 55.56
4/3/2007 0:00:00 396000  4/3/2007 0:00 13.614 56.54
41312007 1:00:00 399600  4/3/2007 1:00 13.614 55.56
41312007 2:00:00 403200  4/3/2007 2:00 13.612 55.56
4132007 3.00:00 406800  4/3/2007 3:00 13.614 55.56
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4/3/2007 4:00:00 410400  4/3/2007 4:00 13612 5556
44312007 5:00:00 414000  4/3/2007 5:00 13612  55.56
41312007 6:00:00 417600  4/3/2007 6:00 13612 55590
4/3/2007 7:00:00 421200  4/3/2007 7:00  13.614 5556
4/3/2007 8:00:00 424800  4/3/2007 8:00  13.612 5556
4/3/2007 9:00:00 428400  4/3/20079:00 13612 5556
4/3/2007 10:00:00 432000 4/3/2007 10:00 13612 5556
4/3/2007 11:00:00 435600 4/3/2007 11:00 13612 5559
4/3/2007 12:00:00 439200 4/3/2007 12:00  13.61 55.56
4/3/2007 13:00:00 442800 4/3/2007 13:00  13.61 55.56
413/2007 14:00:00 446400 4/3/2007 14:00  13.614 5561
4/3/2007 15:00:00 450000 4/3/2007 15:00 13608  55.56
41312007 16:00:00 453600 4/3/2007 16:00  13.608 5556
4/3/2007 17:00:00 457200 4/3/2007 17:00  13.608 5559
4/3/2007 18:00:00 460800 4/3/2007 18:00  13.606  55.61
4/3/2007 19:00:00 464400 4/3/2007 19:.00  13.607  55.56
4/3/2007 20:00:00 468000 4/3/2007 20:00  13.606  55.63
41312007 21:00:00 471600 4/3/2007 21:00  13.606  55.59
4/3/2007 22:00:00 ATS200  4/3/2007 22:00 13.606  55.59
4/3/2007 23:00:00 478800 4/3/2007 23:00  13.604 5559
41412007 0:00:00 482400  4/4/2007 0:00 13.604 5559
4/4/2007 1:00:00 486000  4/4/2007 1:00  13.604 5559
41412007 2:00:00 489600  4/4/2007 2:00 13604 5561
41412007 3:00:00 493200  4/4/2007 3:00 13.604 5559
41412007 4:00:00 496800  4/4/2007 4:00  13.606  55.59
41412007 5:00:00 500400  4/4/2007 5:00  13.604 5559
4/412007 6:00:00 504000  4/4/2007 6:00 13602  55.59
44412007 7:00:00 507600  4/4/2007 7:00 13602 5563
4412007 8:00:00 511200  4/4/20078:00 13.602  55.61
41412007 9:00:00 514800  4/4/2007 9:00 13602 5559
41412007 10:00:00 518400 4/4/2007 10:00 13609 5565
4/4/2007 11:00:00 522000  4/4/2007 11:00 136  55.61
41412007 12:00:00 525600 4/4/2007 12:00  13.606 5561
41412007 13:00:00 520200 4/4/2007 13:00 13597  55.59
4/4/2007 14:00:00 532800 4/4/2007 14:00  13.591 55.50
4/4/2007 15:00:00 536400 4/4/2007 15:00 13599  55.59
4/412007 16:00:00 540000 4/4/2007 16:00 13.598  55.65
4/4/2007 17:00:00 543600 4/4/2007 17:00 13596  55.61
4/4/2007 18:00:00 547200 4/4/2007 18:00  13.596  55.61
4412007 19:00:00 550800 4/4/2007 19:00  13.596 5551
4/4/2007 20:00:00 554400 4/4/2007 20:00  13.587 5563
4/4/2007 21:00:00 558000 _ 4/4/200721:00 13884 5550
37472007 22:00:00 561600 4/4/2007 22:00 13587 5561
4/4/2007 23:00:00 565200 4/4/2007 23:00  13.585  55.59
44512007 0:00:00 568800  4/5/2007 0:00 13.585  55.65
4/5/2007 1:00:00 572400  4/5/20071:00 13585  55.61
4/5/2007 2:00:00 576000  4/5/2007 2:00 13585  55.63
4/5/2007 3:00:00 579600  4/5/20073:00 13583 5561
4/5/2007 4:00:00 583200  4/5/2007 4:00  13.582  55.59
4/5/2007 5:00:00 586800  4/5/2007 500 13.582 5568
4/5/2007 6:00:00 500400  4/5/2007 6:00  13.581 55.61
4/52007 7:00:00 594000  4/5/2007 7:00  13.581 55.61
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4/5/2007 8:00:00 597600  4/5/2007 8:00 13.584 55.59
4/5/2007 9:00:00 601200  4/5/2007 9:00 13.579 55.61
4/5/2007 10:00:00 604800  4/5/2007 10:00 13.578 55.61
4/5/2007 11:00:00 608400  4/5/2007 11:00 13.579 55.61
4/5/2007 12:00:00 612000 4/5/2007 12:00 13.581 55.65
4/5/2007 13:00:00 615600 4/5/2007 13:00 13.579 55.63
4/5/2007 14:00:00 619200 4/5/2007 14.00 13.576 55.61
4/5/2007 15.00:00 622800 4/5/2007 15:00 13.576 55.61
4/5/2007 16:00:00 626400 4/5/2007 16:00 13.573 55.63
4/5/2007 17:00:00 630000 4/5/2007 17.00 13.672 55.63
4/5/2007 18:00:00 633600 4/5/2007 18:00 13.572 55.61
4/5/2007 19:00:00 637200 4/5/2007 19:00 13.97 55.61
4/5/2007 20:00:00 640800 4/5/2007 20:00 13.569 55.65
4/5/2007 21:00:00 644400 4/5/2007 21:00 13.568 55.63
4/5/2007 22:00:00 648000 4/5/2007 22:00 13.568 55.61
4/5/2007 23:00:00 651600 4/5/2007 23:00 13.569 55.7
4/6/2007 0:00:00 655200  4/6/2007 0:00 13.568 55.61
4612007 1:00:00 658800  4/6/2007 1:00 13.568 55.61
4/6/2007 2:00:00 662400  4/6/2007 2:00 13.566 55.61
4/6/2007 3:00:00 666000  4/6/2007 3:00 13.566 55.61
4/6/2007 4:00:00 669600  4/6/2007 4:.00 13.564 55.63
4/6/2007 5:00:00 673200  4/6/2007 5:00 13.563 55.68
4/6/2007 6:00:00 676800  4/6/2007 6:00 13.564 55.61
4/6/2007 7:00:00 680400  4/6/2007 7:00 13.564 55.63
4/6/2007 8:00:00 684000  4/6/2007 8:00 13.564 55.61
4/6/2007 9:00:00 687600  4/6/2007 9:00 13.562 55.61
4/6/2007 10:00:00 691200  4/6/2007 10:00 13.562 55.63
4/6/2007 11:00:00 694800 4/6/2007 11:00 13.561 55.68
4/6/2007 12:00:00 698400 4/6/2007 12:00 13.561 55.7
4/6/2007 13:00:00 702000  4/6/2007 13:00 13.554 95.63
41612007 14:00:00 705600 4/6/2007 14:00 13.56 55.68
4/6/2007 15:00:00 709200 4/6/2007 15.00 13.554 55.63
4/6/2007 16:00:00 712800 4/6/2007 16:00 13.558 55.65
4/6/2007 17:00:00 716400  4/6/2007 17:00 13.57 55.63
4/6/2007 18:00:00 720000  4/6/2007 18:00 13.564 55.63
4/6/2007 19:00:00 723600  4/6/2007 19:00 13.555 55.61
4/6/2007 20:00:00 727200  4/6/2007 20:00 13.552 55.68
4/6/2007 21:00:00 730800 4/6/2007 21:00 13.55 55.65
41612007 22:00:00 734400  4/6/2007 22:00 13.543 55.61
4/6/2007 23:00:00 738000 4/6/2007 23:00 13.547 55.63
4/7/2007 0:060:00 741600  4/7/2007 0:00 13.534 55.63
4/7/2007 1:00:00 745200 4/7/2007 1:00 13.554 5568
41772007 2:00:00 748800  4/7/2007 2:00 13.548 55.68
41772007 3:00:00 752400  4/7/2007 3:00 13.545 55.63
4/7/2007 4:00:00 756000  4/7/2007 4:00 13.543 55.63
4712007 5:00:00 759600  4/7/2007 5:00 13.542 55.7
4/7/2007 6:00:00 763200  4/7/2007 6:.00 13.543 55.65
4/7/2007 7:00:00 766800  4/7/2007 7.00 13.543 55.63
4/7/2007 8:00:00 770400  4/7/2007 8:00 13.53¢ 55.63
4/7/2007 9:00.00 774000  4/7/2007 .00 13.941 55.65
41772007 10:00:00 777600 4/7/2007 10:00 13.539 55.65
4/7/2007 11:00:00 781200  4/7/2007 11:00 13.537 95.65
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4/7/2007 12:00:00 784800 4/7/2007 12:00  13.548 55.65
4/7/2007 13:00:00 788400  4/7/2007 13:00 13.548 55.7
41712007 14:00:00 762000 4/7/2007 14:00 13.531 55.68
4712007 15:00:00 795600 4/7/2007 15:00 13.535 55.68
4/7/2007 18:00:00 768200 4/7/2007 16:00 13.527 55.68
4{1/2007 17:00:00 802800 4/7/2007 17:00 13.529 55.68
4/712007 18:00:00 806400 4/7/2007 18.00 13.833 55.68
4/7/2007 18:00:00 810000 4/7/2007 19:00 13.529 55.68
4/1/2007 20:00:00 813600 4/7/2007 20:00 13.527 55.68
41112007 21:00:00 817200 4/7/2007 21:00  13.528 55.65
41712007 22:00:00 820800 4/7/2007 22:00 13.625 55.7
4/7/2007 23:00:00 824400 4/7/2007 23:00  13.525 56.72
4/8/2007 0.00:00 828000  4/8/2007 0:00 13.525 55.68
4/8/2007 1:00:00 831600  4/8/2007 1:00 13.525 55.72
4/8/2007 2:00:00 835200  4/8/2007 2:00 13.525 55.68
4/8/12007 3:00:00 838800  4/8/2007 3:00 13.525 55.72
4/8/2007 4:00:00 842400  4/8/2007 4:00 13.524 55.68
4/8/2007 5:00:00 846000  4/8/2007 5:00 13.624 55.68
4/8/2007 6:00:00 849600  4/8/2007 6:00 13.523 55.74
4/8/2007 7:00:00 853200  4/8/2007 7:.00 13.524 55.68
4/8/2007 8:00:00 856800  4/8/2007 8:00 13.521 55.72
4/8/2007 9.00:00 860400  4/8/2007 9:00 13.622 55.68
4/8/2007 10:00:00 864000 4/8/2007 10:00 13.521 559.7
4/8/2007 11:00:00 867600 4/8/2007 11:00 13.521 55.72
4/8/2007 12:00:00 871200 4/8/2007 12:00 13.518 55.7
4/8/2007 13:00:00 874800 4/8/2007 13:00 13.512 55.68
4/8/2007 14:00:00 878400  4/8/2007 14:00 13.512 55.7
4/8/2007 15:00:00 882000 4/8/2007 15:00 13.522 55.68
4/8/2007 16:00:00 885600  4/8/2007 16:00 13.518 55.7
4/8/2007 17:00:00 889200 4/8/2007 17:00 13.517 55.72
4/8/2007 18.00:00 892800 4/8/2007 18:00  13.515 55.72
4/8/2007 19:00:00 896400  4/8/2007 19:00 13.512 55.68
4/8/2007 20:00:00 800000 4/8/2007 20:00 13.512 55.68
4/8/2007 21:00:00 803600  4/8/2007 21:00 13.512 55.7
4/8/2007 22:00:00 807200  4/8/2007 22:00 13.51 5568
4/8/2007 23:00:00 910800 4/8/2007 23:00 13.512 55.72
4/8/2007 0:00:00 914400  4/9/2007 0:00 13.51 55.68
4/9/2007 1:00:00 918000  4/9/2007 1:00 13.508 55.7
4/9/2007 2:00:00 921600  4/9/2007 2:00 13.509 55.74
4/9/2007 3:00:00 925200  4/8/2007 3:00 13.509 55.74
4/9/2007 4:00:00 928800  4/9/2007 4:00 13.509 95.77
4/9/2007 5:00.00 932400 4/9/2007 5:00 13.508 55,7
47972007 6:00:00 936000  4/9/2007 6:00 13.508 55.68
4/9/2007 7:00:00 939600  4/8/2007 7:00 13.507 55.74
4/9/2007 8.00:00 943200  4/9/2007 8:00 13.506 557
4/9/2007 9:00:00 946800  4/9/2007 9:00 13.507 55.74
4/9/2007 10:00:00 950400 4/9/2007 10:00 13.506 55.74
4/9/2007 11:00:00 954000  4/9/2007 11:00 13.507 55.74
41972007 12:00:00 957600  4/9/2007 12:00 13.504 55.74
419/2007 13:00:00 961200  4/9/2007 13:00 13.504 55.7
4/9/2007 14:00.00 964800 4/9/2007 14:00 13.504 55.7
4/9/2007 15:00:00 968400  4/9/2007 15:00 13.504 55.7



4/16/2007 4:00:00 1533600  4/16/2007 4:00 13.509 559
4/16/2007 5:00:00 1537200  4/16/2007 5:00 13.51 55.88
4/16/2007 6:00:00 1540800 4/16/2007 6:00  13.509 55.9
4/16/2007 7:00:00 1544400 4/16/2007 7:00 13.51 55.86
4/18/2007 8:00:00 1548000 4/16/2007 8:00 13.511 55.88
4/16/2007 9:00:00 1551600 4/16/2007 9:00 13.502 559
4/16/2007 10:00:00 1555200 4/16/2007 10:00 13.504 55.88
4/18/2007 11:00:00 1558800 4/16/2007 11:00 13.513 55.88
4/16/2007 12:00:00 1562400 4/16/2007 12:00  13.506 55.86
4116/2007 13:00:00 1566000 4/16/2007 13:00 13.47 55.83
4/16/2007 14:00:00 1569600 4/16/2007 14:00 13.48 55.83
4/16/2007 15:00.00 1573200 4/16/2007 15:00 13.486 55.81
4/16/2007 16:00:00 1576800 4/16/2007 16:00  13.529 55.81
4/16/2007 17:00:00 1580400 4/16/2007 17:00  13.495 55.83
4/16/2007 18:00:00 1584000 4/16/2007 18:00 13.504 §5.83
4/16/2007 19:00:00 1587600 4/16/2007 19:00 13.495 56.86
4/16/2007 20:00:00 1591200 4/16/2007 20:00  13.493 55.83
4/16/2007 21:00:00 1594800 4/16/2007 21:00 13.495 55.86
4162007 22:00:00 1598400 4/16/2007 22:00 13.497 55.86
4/16/2007 23:00:00 1602000 4/16/2007 23:00 13.49 559
4/17/2007 0:00:00 1605600 4/17/2007 0:00 13.494 §5.88
4/17/2007 1:00:00 1609200 4/17/2007 1:00 13.492 65.92
4/17/2007 2:00:00 1612800 4/17/2007 2:00 - 13.492 559
4/17/2007 3:00:00 1616400  4/17/2007 3:00 13.492 95,92
4/17/2007 4:00:00 1620000  4/17/2007 4:00 13.49 55.9
4/17/2007 5.00:00 1623600 4/17/2007 5:00 13.49 55.9
4/17/2007 6:00:00 1627200  4/17/2007 6:00 13.488 55.9
4/47/2007 7:00:00 1630800 4/17/2007 7:00 13.488 569
4/17/2007 8.00:00 1634400 4/17/2007 8:00 13.486 55.92
41712007 9:00:00 1638000  4/17/2007 9:00 13.492 95.95
4/17/2007 10:00:00 1641600 4/17/2007 10:00  13.488 55.9
4/17/2007 11:00:00 1645200 4/17/2007 11:00 13.488 55.92
4/17/2007 12:00:00 1648800 4/17/2007 12:00 13.486 55.92
4{17/2007 13:00:00 1652400 4/17/2007 13:00 13.488 55.9
4/17/2007 14:00:00 1656000 4/17/2007 14:00 13.482 55.92
417/2007 15:00:00 1659600 4/17/2007 15:00 13.482 55.92
4/17/2007 16:00:00 1663200 - 4/17/2007 16:00 13.485 §5.88
4/17/2007 17:00:00 1666800 4/17/2007 17:00 13.481 55.9
4/17/2007 18:00.00 1670400 4/17/2007 18:00 13.48 55.92
4/17/2007 19:00:00 1674000 4/17/2007 19:00 13.47% 55.88
4/17/2007 20:00:00 1677600 4/17/2007 20:00 13.479 55.88
4/117/2007 21:00:00 1681200 4/17/2007 21:00 13.477 55.9
4/17/2007 22:00:00 1684800 4/17/2007 22:00 13.476 55.86
4772007 23:.00:00 1688400 4/17/2007 23:00 13.475 55.9
4/18/2007 0:00:00 1682000  4/18/2007 0:00 13.477 55.92
4/18/2007 1:00:00 1695600 4/18/2007 1:00  13.475 55.95
4/18/2007 2:00:00 1699200 4/18/2007 2:00 13.475 55.9
4/18/2007 3:00:00 1702800  4/18/2007 3:.00 13.475 55.92
4/18/2007 4.00:00 1706400  4/18/2007 4:00 13.475 55.92
4/18/2007 5:00:00 1710000  4/18/2007 5:00 13,473 55.95
4/18/2007 6:00:00 1713600  4/18/2007 6:00 13473 55.95
4/18/2007 7:00:00 1717200  4/18/2007 7:00  13.473 5592
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4/18/2007 8:00:00 1720800 4/18/2007 8:00 13473 55.92
4/18/2007 9:00:00 1724400  4/18/2007 9:00 13.473 55.95
4/18/2007 10:00:00 1728000 4/18/2007 10:00 13.471 55.95
4/18/2007 11:00:00 1731600 4/18/2007 11:00 13.471 55.9
4/18/2007 12:00:00 1735200 4/18/2007 12:00 13471 55.95
4/18/2007 13:00:00 1738800 4/18/2007 13:.00 13.469 55.92
4/18/2007 14:00:00 1742400 4/18/2007 14:00 13.469 5595
4/18/2007 115:00:00 1746000 4/18/2007 15:00 13.468 559
4{18/2007 16:00:00 1749600 4/18/2007 16:00 13.469 55.92
4/18/2007 17:00:00 1753200 4/18/2007 17:00 13.468 55.9
4/18/2007 18:00:00 1756800 4/18/2007 18:00 13.465 55.92
4/18/2007 19:00:00 1760400 4/18/2007 19:00 13.465 55.92
A4/18/2007 20:00:00 1764000 4/18/2007 20:00 13.468 55.9
4/18/2007 21:00:00 1767600 4/18/2007 21:00 13.463 55.92
4/18/2007 22:00:00 1771200 4/18/2007 22:00 13.464 55.88
4/18/2007 23:00:00 1774800 4/18/2007 23:00 13.464 559
4/19/2007 0:00:00 1778400  4/19/2007 0:00 13.463 55.95
4/19/2007 1:00:00 1782000  4/19/2007 1:00 13.463 5592
4/19/2007 2:00:00 1785600 4/19/2007 2:00 13.463 55.92
4/19/2007 3:00:00 1789200 4/19/2007 3:00 13.463 55.85
4/19/2007 4:00:00 1792800 4/19/2007 4:00 13.463 55.95
4/19/2007 5:00:00 1796400 4/19/2007 5:00 13.463 55,95
4/19/2007 6:00:00 1800000 4/19/2007 6:00 13.463 55.97
4119/2007 7:00:00 1803600 4/19/2007 7:00 13.461 55.97
4/19/2007 8:00:00 1807200 4/19/2007 8:00 13.461 55.97
4/19/2007 9:00:00 1810800 4/19/2007 9:00 13.461 55.95
4/19/2007 10:00:00 1814400 4/19/2007 10:00 13.461 55.95
4/19/2007 11:00:00 1818000 4/19/2007 11:00 13.459 55.95
4/19/2007 12:00:00 1821600 4/19/2007 12:00 13.46 5592
4/19/2007 13.00:00 1825200 4/19/2007 13:00 13.459 55.95
4/19/2007 14:00:00 1828800 4/19/2007 14:00 13.458 55.92
4/19/2007 15:00:00 1832400 4/19/2007 15:00 13.457 55.95
4{19/2007 16:00:00 1836000 4/19/2007 16:00 13.454 55.92
4/18/2007 - 17:00:00 1839600 4/19/2007 17:00 13.456 55.95
4/19/2007 18:00:00 1843200 4/19/2007 18:00 13.454 55.92
4/19/2007 19:00.00 1846800 4/19/2007 19:00 13.454 55.9
4/19/2007 20:00:00 1850400 4/19/2007 20:00 13.454 55.9
4{19/2007 21:00:00 1854000 4/19/2007 21:00 13.439 55.92
4/19/2007 22:00:00 1857600 4/19/2007 22:00 13.451 55.88
441972007 23:00:00 1861200 4/19/2007 23:00 13.45 55.9
442012007 0:00:00 1864800  4/20/2007 0:00 13.45 55.9
4202007 1:00:00 1868400  4/20/2007 1:00 13.45 55.9
442012007 2:00:00 1872000 4/20/2007 2:00 13.45 55.92
Z0I2007 3000 1875600 4712012007 500 13.449 55.88
4/20/2007 4:00:00 1879200  4/20/2007 4:00 13.449 55.9
4/20/2007 5:00:00 1882800 4/20/2007 5:00 13.448 55.95
4/20/2007 6:00:00 1886400  4/20/2007 6:00 13.448 55.95
412012007 7:00:00 1890000  4/20/2007 7:00 13.448 5597
4/20/2007 8:00:00 1893600 4/20/2007 8:00 13.45 55.97
4/20/2007 9:00:00 1897200 4/20/2007 9:00 13.446 55.95
4/20/2007 10:00:00 1900800 4/20/2007 10:00 13.448 55.97
412042007 11:00:00 1904400 4/20/2007 11:00 13.446 55.97
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4/20/2007 12:00:00 1808000 4/20/2007 12:00 13.44 55.97
4/20/2007 13:00:00 1911600 4/20/2007 13:00 13.442 55.95
4/20/2007 14:00:00 1915200 4/20/2007 14:00 13.44 55.97
4/20/2007 15:00:00 1918800 4/20/2007 15:00 13.442 55.97
4/20/2007 16:00:00 1922400 4/20/2007 16:00 13.438 55.95
4/20/2007 17:00:00 1926000 4/20/2007 17:00 13.441 55.82
4/20/2007 18:00:00 1929600 4/20/2007 18:00 13.44 55.99
4/20/2007 19:00:00 1933200 4/20/2007 19:00 13.438 5587
4/20/2007 20:00:00 1936800 4/20/2007 20:00 13.438 558.97
4/20/2007 21:00:00 1940400 4/20/2007 21:00 13.438 55.97
4/20/2007 22:00:00 1844000 4/20/2007 22:00 13.437 55.95
4/20/2007 23:00:00 1947600 4/20/2007 23:00 13.436 55.97
42112007 0:00:00 1951200  4/21/2007 0:00 13.436 55.89
412112007 1:00:00 1954800  4/21/2007 1:00 13.434 5597
4/21/2007 2:00:00 1958400 4/21/2007 2:00 13.436 55.99
4/21/2007 3:00:00 1962000 4/21/2007 3:00 13.434 55.99
4/21/2007 4:00:00 1965600 4/21/2007 4:00 13.435 55.92
4/21/2007 5:00:00 1969200 4/21/2007 5:00 13.434 55.97
4/21/2007 6:00:00 1972800 4/21/2007 6:00 13.434 56.02
4/21/2007 7.00:00 1976400  4/21/2007 7.00 13.434 56.02
4{21/2007 8:00:00 1980000  4/21/2007 8:00 13.432 56.02
4/21/2007 9:00:00 1983600 4/21/2007 9:00 13.432 56.02
4/21/2007 10:00:00 1987200 4/21/2007 10:00 13.432 55.99
4/21/2007 11:00:00 1990800 4/21/2007 11:00 13.43 56.02
4/21/2007 12:00:00 1994400 4/21/2007 12:00 13.428 55.99
4/21/2007 13:00:00 1998000 4/21/2007 13:00 13.429 55.95
4/21/2007 14:00:00 2001600 4/21/2007 14:00 13.427 55.92
4/21/2007 15:00:00 2005200 4/21/2007 15:00 13.427 55.99
42172007 16:00:00 2008800 4/21/2007 16:00 13.425 55.92
4/21/2007 17:.00:00 2012400 4/21/2007 17:00 13.425 55.95
4/21/2007 18:00:00 2016000 4/21/2007 18:00 13.423 55.95
4/21/2007 19:00:00 2019600 4/21/2007 19:00 13.423 55.95
4/21/2007 20:00:00 2023200 4/21/2007 20:00 13.423 55.95
4/21/2007 21:00:00 2026800 4/21/2007 21:00 13.423 55.95
412172007 22:00:00 2030400 4/21/2007 22:00 13.421 55.95
4/21/2007 23:00:00 2034000 4/21/2007 23:00 13.421 55.97
4/22/2007 0:00:00 2037600 4/22/2007 0:00 13.42 55.95
4/2212007 1:00:00 2041200 4/22/2007 1:00 13.419 55.97
4/22/2007 2:00:00 2044800 4/22/2007 2:00 13.42 55.95
4/22/2007 3:00:00 2048400  4/22/2007 3:00 13.42 5585
4/22/2007 4:00:00 2052000 4/22/2007 4:00 13.417 55.97
4/22{2007 5.00:00 2055600 4/22/2007 5:00 13.416 55.95
4/22/2007 6:00:00 2059200 4/22/2007 6:00 13.417 55.97
4 BB F00:06—— 2002860 =4122/2007- 700 T3FTT 5559
4/22{2007 8:00:00 2066400 4/22/2007 8:00 13.417 55.97
4/22/2007 9:00:00 2070000  4/22/2007 9:00 13418 95.97
4/22/2007 10:00:00 2073600 4/22/2007 10:00 13.415 55.99
4/22/2007 11:00:00 2077200 4/22/2007 11:00 13.414 55.97
42212007 12:00:00 2080800 4/22/2007 12:00 13.41 55.97
4/22/2007 13:00:00 2084400 4/22/2007 13:00 13.412 56.97
4/22/2007 14:00:00 2088000 4/22/2007 14:00 13.41 55.97
42212007 15.00:00 2091600 4/22/2007 15:00 13.408 55.95
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4/22/2007 16:00:00 2095200 4/22/2007 16:00 13.41 55.95
4/22/2007 17:00:00 2098800 4/22/2007 17:00  13.406 56.97
4/22f2007 18:00:00 2102400 4/22/2007 18:00  13.408 55.97
4/222007 19:00:00 2106000 4/22/2007 19:00  13.406 55.97
4/22/2007 20:00:00 2109600 4/22/2007 20:00 13.406 55.95
4/22/2007 21:00:00 2113200 4/22/2007 21.00 13.406 55.95
4/22/2007 22:00:00 2116800 4/22/2007 22:00 13.405 55.92
4/22/2007 23:00:00 2120400 4/22/2007 23:00 13.404 55.97
4/23/2007 0:00:00 2124000  4/23/2007 0:00 13.404 55.95
4/23/2007 1:00:00 2127600  4/23/2007 1:00 13.403 55.92
4/23/2007 2:00:00 2131200  4/23/2007 2:00 13.402 55.95
4/23/2007 3:00:00 2134800 4/23/2007 3:00 13.402 55.97
4/23/2007 4:00:00 2138400  4/23/2007 4:00 13.402 55.85
4/23/2007 5:00:00 2142000 4/23/2007 5:00  13.402 55.97
4/23/2007 6:00:00 2145600 4/23/2007 6:00  13.402 55.97
4/23/2007 7:00:00 2149200  4/23/2007 T:00 134 55.97
4{23/2007 8:00:00 2152800 4/23/2007 8:00 13.402 56.97
4/23/2007 9:00:00 2156400  4/23/2007 9:00 13.395 55.97
4/23/2007 10:00:00 2160000 4/23/2007 10:00 134 95.97
4/23/2007 11:00:00 2163600 4/23/2007 11:.00  13.398 56.02
4/23/2007 12:00:00 2167200 4/23/2007 12:00  13.396 55.99
4/23/2007 13:00:00 2170800 4/23/2007 13:00 13.398 55.99
4/23/2007 14.00:00 2174400 4/23/2007 14:.00 13.395 55.97
4/23/2007 15:00:00 2178000 4/23/2007 15:00  13.395 55.97
4/23/2007 16:00:00 2181600 4/23/2007 16:00 13.39 55.99
4/23/2007 17:00:00 2185200 4/23/2007 17:00 13.396 55.99
4/23/2007 18:00:00 2188800 4/23/2007 18:00 13.392 56.02
4/23/2007 19:00:00 2192400 4/23/2007 19:00 13.392 56.04
4/23/2007 20:00:00 2196000 4/23/2007 20:00 13.392 56.04
4/23/2007 21:00:00 2199600 4/23/2007 21.00 13.39 56.99
4/23/2007 22:00:00 2203200 4/23/2007 22:00 13.392 56.02
4/23/2007 23:00:00 2206800 4/23/2007 23:00 13.389 55.97
4/24/2007 0:00:00 2210400 4/24/2007 0:00 13.391 55.95
4/24/2007 1:00:00 2214000  4/24/2007 1:.00 13.389 55.95
4/24/2007 2:00:00 2217600 4/24/2007 2:00 13.289 55.97
4/24/2007 3:00:00 2221200 4/24/2007 3:00 13.389 55.97
4/24/2007 4:00:00 2224800 4/24/2007 4:00 13.389 55.97
4/24/2007 5:00:00 2228400 4/24/2007 5:00 13.389 95.99
4/24/2007 6:00:00 2232000 4/24/2007 6:00 13.387 55.95
4/24/2007 7:00:00 2235600  4/24/2007 7:00 13.387 55.97
4/24/2007 8:00:00 2239200  4/24/2007 8:00 13.389 55.97
4/24/2007 9:00:00 2242800  4/24/2007 9:00 13.387 55.97
4/24/2007 10:00:00 2246400 4/24/2007 10:00 13.387 55.97
el ! TTAOO UL ZZoUU00 472472007 1100 13.385 55.95
412412007 12:00:00 2253600 4/24/2007 12:00 13.389 55.95
4/24/2007 13:00:00 2257200 4/24/2007 13:00 13.387 55.97
4/24/2007 14.00:00 2260800 4/24/2007 14:00 13.383 556.97
4{24/2007 15:00:00 2264400 4/24/2007 15.00 13.383 55.97
4/24/2007 16:00:00 2268000 4/24/2007 16:00  13.382 55.95
4/24{2007 17.00:00 2271600 4/24/2007 17:00  .13.381 55.97
4/24/2007 18:00:00 2275200 4/24/2007 18:00  13.381 55.99
4/24/2007 19:00:00 2278800 4/24/2007 19:00 13.381 55.99
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5112007 8:00:00 2844000 51112007 8:00 13.276 56.06
5112007 9:00:00 2847600 5/1/2007 9:00 13.274 56.04
51112007 10:00:00 2851200 5/1/2007 10:00 13.274 56.04
5/1/2007 11:00:00 2854800 5/1/2007 11:00 13.272 56.04
5112007 12:00:00 2858400 5M/2007 12:00 13.27 56.06
51112007 13:00:00 2862000 5/M1/2007 13:00 13.268 56.06
5112007 14:00:00 2865600 5/1/2007 14:00 13.268 56.06
5112007 15:00:00 2869200 5/1/2007 15:00 13.267 56.02
5172007 16:00:00 2872800 5/M1/2007 16:00 13.266 56.06
51112007 17:00:00 2876400 5/1/2007 17:00 13.263 56.06
51112007 18:00:00 2880000 5/1/2007 18:00 13.264 56.08
5112007 19:00:00 2883600 5/1/2007 19:00 13.263 56.04
5112007 20:00:00 2887200 5/1/2007 20:00 13.263 56.04
512007 21:00:00 2890800 5/1/2007 21:00 13.26 56.08
5/1/2007 22:00:00 2894400 5M/2007 22:00 13.261 56.04
51172007 23:00:00 2898000  5/1/2007 23:00 13.26 56.08
5/2{2007 0:00:00 2901600 5/2/2007 0:00 13.26 56.08
51212007 1:00:00 2805200 5/2/2007 1:00 13.261 56.04
51212007 2:00:00 2908800 51212007 2:00 13.258 56.08
51212007 3:00:00 2912400 51212007 3:00 13.258 56.11
51212007 4:00:00 2916000 5122007 4.00 13.258 56.08
51212007 5:00:00 2919600 5/212007 5:00 13.257 56.08
5212007 6:00:00 2923200 51212007 6:00 13.257 56.08
512/2007 7:.00:00 2926800  5/2/2007 7.00 13.256 56.15
51212007 8:00:00 2930400 51212007 8:00 13.256 56.15
51212007 9:00:00 2934000 5/2/2007 9:00 13.255 56.08
51212007 10:00:00 2937600 5/2/2007 10:00 13.255 56.08
51212007 11:00:00 2941200 5/2/2007 11:00 13.254 56.13
51212007 12:00:00 2944800 5/2/2007 12:00 13.254 56.11
5212007 13:00:00 2948400 5/2/2007 13:00 13.249 56.08
51212007 14.00:00 2952000 5/2/2007 14:00 13.252 56.11
51212007 15:00:00 2955600 5/2/2007 15:00 13.247 56.11
51212007 16:00:00 2858200 5/2/2007 16:00 13.247 56.08
51212007 17:00:00 2962800 5/2/2007 17:00 13.245 56.08
51212007 18:00:00 2966400 5/2/2007 18:00 13.243 56.08
51212007 19:00:00 2970000 5/2/2007 18:00 13.243 56.11
51212007 20:00:00 2973600 5/2/2007 20:00 13.243 56.11
51212007 21:00:00 2977200 5722007 21:00 13.241 56.11
5/212007 22:00:00 2980800 5/2/2007 22:00 13.241 56.08
51212007 23:00:00 2984400 5/2/2007 23:00 13.241 56.08
5/3/2007 0:00:00 2988000 5/3{2007 0:00 13.241 56.13
51312007 1:00:00 2991600 51312007 1:00 13.239 56.13
51312007 2:00:00 2995200 51312007 2:00 13.239 56.13
5372007 3.00:00 2098800  5/3/2007 3:00 13.239 56.13
5/3/2007 4:00:00 3002400 5/3/2007 4:00 13.239 56.13
51312007 5:00:00 3006000 51312007 5.00 13.237 56.13
51312007 6:00:00 3008600 51312007 6:00 13.237 56.13
5312007 7:00.00 3013200 5/3/2007 7:00 13.238 56.17
5/3/2007 8:00:00 3016800 5/3/2007 8:00 13.237 - 56.15
5312007 9:00:00 3020400 5/3/2007 9:00 13.236 56.17
5/3/2007 10:00:00 3024000 5/3/2007 10:00 13.235 56.15
51312007 11:00:00 3027600 5/3/2007 11:00 13.233 56.17
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5/3/2007 12:00:00 3031200 5/3/2007 12:00 13.232 56.2
5132007 13:00:00 3034800 5/3/2007 13:00 13.231 56.17
5/3/2007 14:00:00 3038400 5/3/2007 14:00 13.232 56.2
51312007 15:00:00 3042000 5/3/2007 15:00 13.231 56.17
5/3/2007 16:00:00 3045600 5/3/2007 16:00 13.231 56.17
5/3/2007 17:00:00 3049200 5/3/2007 17:00 13.229 56.17
5312007 18:00:00 3052800 5/3/2007 18:00 13.227 56.2
51312007 19:00:00 3056400 5/3/2007 19:00 13.227 56.2
51312007 20:00:00 30680000 5/3/2007 20:00 13.227 56.17
5/3/2007 21:00:00 3063600 5/3/2007 21:00 13.219 56.2
5312007 22:00:00 3067200 5/3/2007 22:00 13.223 56.17
5/3/2007 23:00:00 3070800 5/3/2007 23:.00 13.232 56.2
5/4/2007 0:00:00 3074400 5/4/2007 0:00 13.234 56.2
51412007 1:00:00 3078000 5/4/2007 1:00 13.234 56.2
51412007 2:00:00 3081600 5/4/2007 2:00 13.232 56.2
51412007 3.00:00 3085200 5/4/2007 3:00 13.232 56.2
5/4/2007 4:00:00 3088800 51412007 4:00 13.232 56.22
5i4{2007 5:00:00 3092400 51412007 5:00 13.23 56.22
5/4/2007 6:00:00 3096000  5/4/2007 6,00 13.228 56.22
5/4/2007 7:00:00 3099600 5/4/2007 7:00 13.228 56.22
5/42007 8:00:00 3103200 514/2007 8:00 13.228 56.24
5/4/2007 9:00:00 3106800 5/4/2007 9:00 13.226 56.26
5/412007 10:00:00 3110400 5/4/2007 10:00 13.23 56.22
5/4/2007 11:00:00 3114000 5/4/2007 11:00 13.228 ~ 56.24
5/4/2007 12:00:00 3117600  5/4/2007 12:00 13.224 56.22
5472007 13:00:00 3121200  5/4/2007 13:00 13.224 56.24
51412007 14:00:00 3124800 5/4/2007 14:00 13.222 56.24
51412007 15:00:00 3128400 5/4/2007 15:00 13.22 56.24
51412007 16:00:00 3132000 5/4/2007 16:.00 13.222 56.24
51472007 17:00:00 3135600 5/4/2007 17.00 13.22 56.24
5/4/2007 18:00:00 3139200 5/4/2007 18:00 13.22 56.26
5/4/2007 19:00:00 3142800 5/4/2007 19:00 13.222 56.26
5/412007 20:00:00 3146400  5/4/2007 20:00 13.217 56.22
51472007 21:00:00 3150000 5/4/2007 21:00 13.218 56.26
5/4/2007 22:00:00 3183600 5/4/2007 22:00 13.219 56.22
5/4/2007 23:00:00 3157200  5/4/2007 23:00 13.217 56.24
51512007 0:00:00 3160800 5152007 0:00 13.216 56.26
5/5/2007 1:00:00 3164400 5/5/12007 1:00 13.216 56.29
5512007 2:00:00 3168000 5152007 2:00 13.216 56.29
5152007 3:00:00 AM71600 51572007 3:00 13.217 56.24
5/5£2007 4:00:00 3175200 5/5/2007 4:00 13.23 56.22
5512007 5:00:00 3178800 5/5/2007 5:00 13.249 56.26
51512007 6:00:00 3182400 5/6/2007 6:00 13.258 56.26
81512007 70000 STEeUUT—  5/572007 /.00 13.266  56.24
5/5/2007 8:00:00 3189600 5152007 8:00 13.26 56.24
5/5/2007 ©:00:00 3193200 5/5/2007 9:00 13.262 56.26
5/5/2007 10:00:00 3196800 5/5/2007 10:00 13.262 56.26
5/5/2007 11:00:00 3200400 5/5/2007 11:00 13.261 56.29
5/5/2007 12:00:00 3204000 5/5/2007 12:00 13.261 56.29
51512007 13:00:00 3207600 5/5/2007 13:00 13.262 56.26
5/5/2007 14:00:00 3211200 5/5/2007 14:.00 13.26 56.24
5152007 15:00:00 3214800 '&/5/2007 15:00 13.261 56.29
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§/5/2007 16:00:00 3218400 5/5/2007 16:00 13.261 £6.29
51512007 17:00:00 3222000 5/5/2007 17:00 13.261 56.29
5/5/2007 18:00:00 3225600 5/5/2007 18:00 13.261 56.29
5/5/2007 19:00:00 3229200 5/5/2007 19:00 13.26 56.26
51512007 20:00:00 3232800 5/5/2007 20:00 13.26 56.26
5/5/2007 21:00:00 3236400 5/5/2007 21:00 13.26 56.26
51512007 22:00:00 © 3240000 5/5/2007 22:00 13.26 56.29
51512007 23:00:00 3243600 5/5/2007 23:00 13.26 56.29
5/6/2007 0:00:00 3247200 51612007 0:00 13.258 56.26
51612007 1:00:00 3250800 5/6/2007 1:00 13.26 56.28
5/6/2007 2:00:00 3254400 5/6/2007 2:00 13.258 56.26
51612007 3:00:00 3258000 5/6/2007 3:00 13.258 56.26
51612007 4:00:00 3261600 5/6/2007 4:00 13.258 56.29
5/6/2007 5:00:00 3265200 516/2007 5:00 13.257 56.31
5/6/2007 6:00:00 3268800 5/6/2007 6:00 13.258 56.29
51612007 7:00:00 3272400 5/6/2007 7:00 13.258 56.26
5/6/2007 8:00:00 3276000 5/6/2007 8:00 13.258 56.29
5/6/2007 9:00:00 3279600 5/612007 9:00 13.261 56.29
51612007 10:00:00 3283200 5/6/2007 10:00 13.252 56.26
5/6/2007 11:00:00 3286800 5/6/2007 11:00 13.256 56.29
51612007 " 12:00:00 3290400 5/6/2007 12:00 13.254 56.29
51612007 13:00:00 3294000 5/6/2007 13:00 13.253 56.24
5/6/2007 14:00:00 3297600 5/6/2007 14:00 13.25 56.29
5/6/2007 15:00:00 3301200 5/6/2007 15:00 13.252 56.31
5/6/2007 16:00:00 3304800 5/6/2007 16:00 13.235 56.29
5/6/2007 17:00:00 3308400 5/6/2007 17:00 13.249 56.24
5/612007 18:00:00 3312000 5/6/2007 18:00 13.254 56.29
5/6/2007 19:00:00 3315600 5/6/2007 19:00 13.251 56.24
51612007 20:00:00 3319200 5/6/2007 20:00 13.245 56.24
5/6/2007 21:00:00 3322800 5/6/2007 21:00 13.245 56.26
5/612007 22:00:00 3326400 5/6/2007 22:00 13.246 56.29
5/6/2007 23:00:00 3330000 5/6/2007 23.00 13.245 56.24
5712007 0:00:00 3333600 - 5/7/2007 0:00 13.244 56.29
5712007 1:00:00 3337200 S/7/2007 1:00 13.241 56.26
51712007 2:00:00 3340800 5/712007 2:00 13.243 56.29
51712007 3.00:00 3344400 57112007 3:00 13.241 56.26
5712007 4:00:00 3348000 5/712007 4:00 13.241 56.26
5/7/2007 5:00:00 3351600 5/712007 5:.00 13.24 56.31
5712007 6:00;00 3355200 5/7{2007 6:00 13.24 56.31
sITR007 7:00:00 3358800 5712007 7:00 13.241 56.29
5712007 8:00:00 3362400 57712007 8:00 13.241 56.26
5112007 9:00:00 3366000 5/7/2007 9:00 13.256 56.24
5712007 10:00:00 3369600 5/7/2007 10:00 13.246 56.31
51712007 TT.U0U0 JI7IZ00  BI772007 11.00  13.241  56.20
51712007 12:00:00 3376800 5/7/2007 12:00 13.229 56.29
51112007 13:00:00 3380400 5/7/2007 13:00 13.238 56.22
81712007 14:00:00 3384000 5/7/2007 14:00 13.231 56.26
51772007 15:00:00 3387600 5/7/2007 15:00 13.227 56.29
51712007 16:00:00 3391200 5/7/2007 16:00 13.23 56.24
5712007 17:00:00 3394800 5/7/2007 17:00 13.236 56.24
8712007 18:00:00 3398400 5/7/2007 18:.00 13.227 56.29
51712007 19:00:00 3402000 5/7/2007 19:00 13.226 56.26
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5/10/2007 0:00:00 3592800 5M10/2007 0:00 13.193 56.33
5/0/2007 1:00:00 3596400 5/10/2007 1:00 13.193 56.29
5/10/2007 2:00:00 3600000 5/10/2007 2:00 13.193 56.29
5/10/2007 3:00:00 3603600 5/10/2007 3:00 13.193 56.31
5/10/2007 4:00:00 3607200 5/10/2007 4.00 13.191 56.31
5/10/2007 £:00:00 3610800 5/10/2007 5:00  13.191 56.31
5/10/2007 ~ 6:00:00 3614400  5/10/2007 6:00 13.191 56.33
5/10/2007 7:00:00 3618000 5/10/2007 7:00 1319 56.35
5/10/2007 8:00:00 3621600 5/10/2007 8:00 13.191 56.31
5/10/2007 9:00:00 3625200 5/10/2007 9:00 13.189 56.31
510/2007 10:00:00 3628800 5/10/2007 10:00 13.191 56.29
5/10/2007 11.00:00 3632400 5/10/2007 11:00 13.189 56.31
5/10/2007 12:00:00 3636000 5/10/2007 12:00 13.189 56.33
5M10/2007 13:00:00 3639600 5/10/2007 13:00 13.189 56.33
5/10/2007 14:00:00 3643200 5/10/2007 14:.00  13.187 56.31
5/10/2007 15.00:00 3646800 5/10/2007 15:00 13.187 56.31
5/10/2007 16:00:00 3650400 5/10/2007 16:00 13.183 56.31
5/10/2007 17:00:00 3654000 5/10/2007 17:00 13.184 56.29
5/10/2007 18:00:00 3657600 5/10/2007 18:00 13.183 56.33
5/10/2007 196:00:00 3661200 5/10/2007 19.00 13.182 56.29
5/10/2007 20:00:00 3664800 5/10/2007 20:.00 13.182 56.29
5/10/2007 21:00:00 3668400 5/10/2007 21:00 13.18 56.29
5M10/2007 22:00:00 3672000 5/10/2007 22:00 13.18 56.26
5/10/2007 23:00:00 3675600 5/10/2007 23:00 13.18 56.31
SM1/2007 0:00:00 3679200 5/11/2007 0:00 13178  56.26
5/11/2007 1:00:00 3682800 5/11/2007 1:00 13.178 56.26
5/11/2007 2:00:00 3686400 5/11/2007 2:00 13.178 56.31
51172007 3:00:00 3690000 5/11/2007 3:.00 13.178 56.31:
5/11/2007 4:00:00 3693600 5/11/2007 4:00 13.178 56.29
5M11/2007 5:00:00 3697200 5/11/2007 5:00  13.177 56.24
5/11/2007 6:00:00 3700800 5/11/2007 6:00 13.176 56.26
5/11/2007 7:00:00 3704400 5/11/2007 7:00 13.177 56.24
5/11/2007 8:00:00 3708000 5/11/2007 8:00 13.176 56.29
5/11/2007 9:00:00 3711600  5/11/2007 9:00 13.176 56.26
5M11/2007 10:00:00 3715200 5/11/2007 10:00 13.175 56.24
5/11/2007 11:00:00 3718800 5/11/2007 11:00 13175 56.26
5/11/2007 12:00:00 3722400 5/11/2007 12:00 13171 56.26
5/11/2007 13:00:00 3726000 5/11/2007 13:00 13.173 56.26
5/11/2007 14:00:00 3729600 5/11/2007 14:00 13.171 56.22
5/11/2007 15:00:00 3733200 5/11/2007 15:00 13.171 56.24
51112007 16:00:00 3736800 5/11/2007 16:00 13.169 56.24
5M11/2007 17:00:00 3740400 5/11/2007 17.00 13.169 56.26
51112007 18:00:00 3744000 5/11/2007 18:00 13.165 56.26
—SHH2007 —49-60:00———3TATe00 O/ T72007 1900 13.167 __ 56.26
5/11/2007 20:00:00 3751200 5/11/2007 20:00 13.165 56.26
5/11/2007 21:00:00 3754800 5/11/2007 21:00 13.163 56.26
5/11/2007 22:00:00 3758400 5/11/2007 22:00 13.163 56.26
5/11/2007 23:00:00 3762000 5/11/2007 23:00 13.163 56.26
51212007 0:00:00 3765600 5/12/2007 0:00 13.162 56.24
5/12/2007 1:00:00 3769200 §5/12/2007 1:00 13.162 56.24
5/12/2007 2:00:00 3772800 5/12/2007 2:00 13.163 56.29
5/12/2007 3:00:00 3776400 5/12/2007 3:00 13.161 56.26
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5/ 12!2007 4:00

5/12/2007 4:00:00 3780000 13.162 96.22
5/12/2007 5.00:00 3783600 5/12/2007 5:00 13.162 56.24
5/12/2007 6:00:00 3787200 5/12/2007 6:00 13.16 56.22
5/12/2007 7:00:00 3790800 5122007 7:00 13.159 56.26
511212007 8:00:00 3794400 5M12/2007 8:.00 13.16 56.24
5/12/2007 9:00:00 3798000 §5/12/2007 9:00 13.158 56.22
5/12/2007 10:00:00 3801600 5/12/2007 10:00 13.158 56.22
5/12/2007 11:00:00 3805200 5/12/2007 11:00 13.168 56.22
5112/2007 12:00:00 3808800 5/12/2007 12:00 13.156 56.24
51212007 13:00:00 3812400 5/12/2007 13:00 13.155 56.2
5/12/12007 14:00:00 3816000 5/12/2007 14:00 13.164 56.26
5/12/2007 15:00:00 3819600 5/12/2007 15:.00 13.164 56.26
5/12/2007 16:00:00 3823200 5/12/2007 16:00 13.152 56.26
5/12/2007 17:00:00 3826800 5/12/2007 17:00  13.152 56.22
5/12/2007 18:00:00 3830400 5/12/2007 18:00 13.222 56.24
5/12/2007 19:00:00 3834000 5/12/2007 19:00 13.27 56.22
5M12/2007 20:00:00 3837600 §/12/2007 20:00 13.272 56.2
5M12/2007 21:00:00 3841200 5/12/2007 21:00 13.274 56.22
5/12/2007 22:00:00 3844800 5/12/2007 22:00  13.272 56.24
5/12/2007 23:00:00 3848400 5/12/2007 23:00 13.272 56.22
5/13/2007 0:00:00 3852000 5/13/2007 0:00  13.272 56.2
5/13/2007 1:00:00 3855600 5/13/2007 1:00 13.272 56.24
5/13/2007 2:00:00 3859200 5/13/2007 2:00 13.272 56.24
5/13/2007 3:00:00 3862800 ©5/13/2007 3:00 13.272 56.24
5/13/2007 4:00:00 3866400 5/13/2007 4:00 13.269 56.26
5/13/2007 5:00:00 3870000 5/13/2007 5:00 13.271 56.29
51312007 6:00:00 3873600 5/13/2007 6:00 13.271 56.26
5/13/2007 7:00:00 3877200 5/13/2007 7:00 13.271 56.31
51372007 8:00:00 3880800 5/13/2007 8:00  13.271 56.31
5/13/2007 9:00:00 3884400 5/13/2007 9:00 13.268 56.33
5/13/2007 10:00:00 3888000 5/13/2007 10:00 13.268 56.33
5/13/2007 11:00:00 3891600 5/13/2007 11:00  13.267 66.33
5/13/2007 12:00:00 3895200 5/13/2007 12:00 13.266 56.35
51312007 13:00:00 3898800 5/13/2007 13:00 13.267 56.33
5/13/2007 14:00:00 3902400 5/13/2007 14:00 13.263 56.35
$/13/2007 15:00:00 3906000 5/13/2007 15:00  13.264 56.35
5/13/2007 16:00:00 3909600 5/13/2007 16:00  13.263 56.35
5M13/2007 17:00:00 3913200 5/13/2007 17:00 13.257 56.33
5/13/2007 18:00:00 3916800 5/13/2007 18:00 13.261 56.35
5/13/2007 18:00:00 3920400 5/13/2007 19:00 13.255 56.35
51372007 20:00:00 3924000 5/13/2007 20:00  13.257 56.38
5/13/2007 21:00:00 3927600 5/13/2007 21:00 13.255 56.35
5/13/2007 22:00:00 3931200 _5/13/2007 22:00 13255 56,35
5/13/2007 23:00:00 3934800 5/13/2007 23:00  13.254 56.4
5/14/2007 0:00:00 3938400 5/14/2007 0:00 13.253 56.28
5/14/2007 1:00:00 3942000 5/14/2007 1:00 13.252 56.4
5/14/2007 2:00:00 3845600 5/14/2007 2:00 13.2562 56.4
5/14/2007 3:00:00 3949200 5/14/2007 3:00 13.261 56.4
51412007 4.00:00 3852800 5/14/2007 4:00 13.25 56.42
5/14/2007 5.00:00 3956400 5/14/2007 §5:00 13.248 56.42
5/14/2007 6:00:00 3960000 5/14/2007 6:00 13.25 56.42
5/14/2007 7:00:00 3863600 5/14/2007 7:00 13.25 56.42
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5/114/2007 8:00:00 3967200 5/14/2007 8:00 13.244 56.44
5/14/2007 9:00:00 3970800 5/M4/2007 9:00 13.248 56.42
511412007 10:00:00 3974400 5/14/2007 10:00 13.243 56.42
5/14/2007 11:00:00 3978000 5/14/2007 11:00 13.245 56.42
5/14/2007 12:00:00 3981600 5/14/2007 12:00 13.243 56.4
5/14/2007 13:00:00 3985200 5/14/2007 13:00 13.241 56.42
5/14/2007 14.00:00 3988800 5/14/2007 14:00 13.244 56.35
5/14/2007 15:00:00 3992400 5/14/2007 15:00 13.238 56.38
5/14/2007 16:00:00 3996000 5/14/2007 16:00 13.237 56.4
5/14/2007 17:00:00 3999600 5/14/2007 17.00 13.235 56.4
5/14/2007 18:00:00 4003200 5/14/2007 18:00 13.234 56.33
5/14/2007 19:00:00 4006800 5/14/2007 19:00 13.234 56.38
5/14/2007 20:00:00 4010400 5/14/2007 20:00 13.233 96.31
51472007 21:00:00 4014000 5/14/2007 21:00 13.232 56.38
51412007 22:00:00 4017600 5/14/2007 22:00 13.232 56.4
5/14/2007 23.:00:00 4021200 5/14/2007 23:00 13.231 56.29
5/15/2007 0:00:00 4024800 5/15/2007 0:00 13.23 56.4
5/15/2007 1:00:00 4028400 5/15/2007 1:00 13.229 56.33
515612007 2:00:00 4032000 5/15/2007 2:00 13.227 56.31
5/15/2007 3:00:00 4035600 5/15/2007 3.00 13.226 56.38
5/15/2007 4:00:00 4039200 5/15/2007 4:00 13.226 56.35
5/15/2007 5.00:00 4042800 5/15/2007 5:00 13.227 56.31
5/15/2007 6:00:00° 4046400 5/15/2007 6:00 13.226 56.38
5/15/2007 7:00:00 4050000 5/15/2007 7.00 13.224 56.38
5/15/2007 8:00:00 4053600 5/15/2007 8:00 13.223 56.31
5/15/2007 9:00:00 4057200 5/15/2007 9:00 13.224 56.29
5/15/2007 10:00:00 4060800 5/15/2007 10:00 13.225 56.35
5/15/2007 11:00:00 4064400 5/15/2007 11:00 13.221 56.31
5/15/2007 12:00:00 4068000 5/15/2007 12:00 13.219 56.31
5/15/2007 13:00:00 4071600 5/15/2007 13:00 13.22 56.29
5/15/2007 14:00:00 4075200 5/15/2007 14:00 13.219 56.31
5/15/2007 15:00:00 4078800 5/15/2007 15:00 13.217 56.35
5/15/2007 16:00:00 4082400 5/15/2007 16:00 13.215 56.35
5/15/2007 17:00:00 4086000 5/15/2007 17:00 13.215 56.35
5/15/2007 18:00:00 4089600 5/15/2007 18:00 13.215 56.33
5/15/2007 19:00:00 4093200 5/15/2007 19:00 13.215 56.35
5/15/2007 20:00:00 4096800 5/15/2007 20:00 13.213 56.35
§/15/2007 21.00:00 4100400 5/15/2007 21:00 13.211 56.35
5/15/2007 22:00:00 4104000 5/15/2007 22:00 13.212 56.33
5/15/2007 23:00:00 4107600 5/15/2007 23:00 13.207 56.38
5/16/2007 0:00:00 4111200 5/16/2007 0:00 13.208 56.33
5/16/2007 1:00:00 4114800 5/16/2007 1:00 13.212 96.33
5/16/2007 2:00:00 4118400 _5/16/2007 2:00 13.207 5638
516/2007 3:00:00 4122000 5/16/2007 3:00 13.203 56.38
5/16/2007 4:00:00 4125600 5/16/2007 4:00 13.21 56.33
5/16/2007 5:00:00 4129200 5/16/2007 5:00 13.206 96.33
5/16/2007 6:00:00 4132800 5/16/2007 6:00 13.203 56.38
516/2007 7:00:00 4136400 5/16/2007 7:00 13.209 56.38
516/2007 8.00:00 4140000 5/16/2007 8:00 13.206 56.35
5/16/2007 9:00:00 4143600 5/16/2007 9:00 13.202 56.35
5/16/2007 10:00:00 4147200 5/16/2007 10:00 13.201 56.31
5/16/2007 11:00:00 4150800 5/16/2007 11:00 13.201 56.4
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5/18/2007 16:00:00 4341600 5/18/2007 16:00 13.16 56.4
5/18/2007 17:00:00 4345200 5/18/2007 17:00 13.157 56.42
5/18/2007 18:00:00 4348800 5/18/2007 18:00 13.156 56.38
5/18/2007 19:00:00 4352400 5/18/2007 19:00 13.154 56.4
5/18/2007 20:00:00 4356000 5/18/2007 20:00  13.154 56.42
5/18/2007 21:00:00 4358600 5/18/2007 21:00 13.15 5642
5/18/2007 22:00:00 4363200 5/18/2007 22:00 13.146 56.4
5/18/2007 23:00:00 4366800 5/18/2007 23:00 13.152 56.4
5/19/2007 0:00:00 4370400  5/19/2007 0:00 13.15 56.4
5/19/2007 1:00:00 4374000  5/19/2007 1:00 13.15 56.42
5/19/2007 2:00:00 4377600 5§/19/2007 2:00  13.148 56.44
5/19/2007 3:00:00 4381200 5/19/2007 3:00 13.148 56.44
5/19/2007 4:00:00 4384800 5/19/2007 4:00 13.146 56.42
5/19/2007 5:00:00 4388400 5/19/2007 5:00 13.146 5644
5/19/2007 6:00:00 4392000 5/19/2007 6:00 13.144 56.44
5/19/2007 7:00:00 4395600 5/18/2007 7:00 13.143 56.47
§/19/2007 8:00:00 4399200 5/19/2007 8:00 13.146 56.44
5/19/2007 9.00:00 4402800 5/19/2007 9:00 13.143 56.47
51972007 10:00:00 4406400 5/19/2007 10:00 13.141 56.49
5/19/2007 11:00:00 4410000 5/19/2007 11:00 13.142 56.44
5/19/2007 12:00:00 4413600 5/19/2007 12:00 13.14 56.44
5/19/2007 13:00:00 4417200 5/19/2007 13:00 13.14 56.47
5/19/2007 14:00:00 4420800 5/19/2007 14:00 13.138 56.42
5/19/2007 15.00:00 4424400 5/19/2007 15:00 13.136 56.44
5/19/2007 16:00:00 4428000 5/19/2007 16:00 13.135 56.42
5/16/2007 17:00:00 4431600 5/19/2007 17:00 13.133 56.42
5/19/2007 18:00:00 4435200 5/19/2007 18:00 13.133 56.42
5/19/2007 19:00:00 4438800 5/19/2007 19:00 13.131 56.42
5/19/2007 20:00:00 4442400 5/19/2007 20:00 13.129 56.42
5/19/2007 21:00:00 4446000 5/19/2007 21:00 13.131 56.42
5/19/2007 22:00:00 4449600 5/19/2007 22:00 13.128 56.38
5/19/2007 23:00:00 4453200 5/19/2007 23:00 13.127 56.44
5§/20/2007 0:00:00 4456800  5/20/2007 0:00 13.127 56.42
5/20/2007 1:00:00 4460400  5/20/2007 1:00 13.127 56.42
5/20/2007 2:00:00 4464000  5/20/2007 2:00 13,126 56.38
5/20/2007 3:00:00 4467600  5/20/2007 3:00 13.125 56.42
5/20/2007 4:00:00 4471200 5/20/2007 4:00 13.123 56.44
5/20/2007 5:00:00 4474800  5/20/2007 5:00 13.124 56.38
5/20/2007 6:00:00 4478400 5/20/2007 6:00 13.122 56.35
5/20/2007 7:00:00 4482000 5/20/2007 7:00 13.121 56.42
5/20/2007 8:00:00 4485600  5/20/2007 8:00 13.123 56.42
5/20/2007 2.00:00 4489200 5/20/2007 2:00 13.121 56.42
§/20/2007 10:00:00 4492800 5£/20/2007 10-00 13122 564
" 5/20/2007 11:00:00 4496400 5/20/2007 11:00 13.12 96.4
5/20/2007 12:00:00 4500000 5/20/2007 12:00 1312 56.4
5/20/12007 13:00:00 4503600 5/20/2007 13:00 13.118 5642
5/20/2007 14:00:00 4507200 5/20/2007 14:00 13.116 56.4
5/20/2007 15:00:00 4510800 5/20/2007 15:00 13.116 56.4
5/20/2007 16:00:00 4514400 5/20/2007 16:00 13.114 56.38
5/20/2007 17:00:00 4518000 5/20/2007 17:00 13.112 56.38
5/20/2007 18:00:00 4521600 5/20/2007 18:00 13.11 56.42
5/20/2007 18:00:00 4525200 5/20/2007 19:00 13.1 56.4
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5202007
5/20/2007
5/20/2007
5/20/2007
5/212007
5/21/2007
5/21/2007
5/21/2007
5/21/2007
52112007
5/21/2007
52112007
5/21/2007
5/21/2007
52112007
5/21/2007
512112007

20:00:00
21:00:00
22:00:00
23:00:00
0:00:00
1:00:00
2:00:00
3:00:00
4:00:00
5:00:00
6:00:00
7:00:00
8:00:00
9:00:00
10:00:00
11:00:00
12:00:00

4528800
4532400
4536000
4539600
4543200
4546800
4550400
4554000
4557600
4561200
4564800
4568400
4572000
4575600
4579200
4582800
4586400

5/20/2007 20:00
5/20/2007 21:00
5/20/2007 22:00
5/20/2007 23:00
5/21/2007 0:00
5/21/12007 1:00
5/21/2007 2:00
5/21/2007 3:00
5/21/2007 4.00
5§/21/2007 5:00
5/21/2007 6:00
5/21/2007 7:00
5/21/2007 8:00
5/21/2007 9:00
5/21/2007 10:00
5/21/2007 11:00
5/21/2007 12:00

13.109

13.11
13.106
13.108
13.106
13.105
13.105
13.104
13.104
13.103
13.103
13.102
13.103

© 13.101

13.101
13.097
13.098

56.38
56.42
56.44

56.4

56.4
56.38
56.38
56.44
56.42
56.38

56.4
56.42
56.38
56.38
56.38
56.38
56.44
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Raw Survey Data Main Pit to Impacted Stream

READING (+) Hi -) {elev.)

Base Elevation Feet Inches Decirnal Feet, 100
Loc 1 — Pond Edge 15 5.8125 15.484 15.484 115.484

Loc 1 — TP1 ‘ 13 9.125 13.760 115,484 13.760 101.724
Loc 2 — TP1 11.5 0.958 0.958 102.682 103.6406
Loc2 — TP2 13 4 13.333 102.682 13.333 89.34896
Loc 3 —+TP2 1 6.5 1.542 1.542 90.891 92.43229
Loc 3 — Stream Edge 14 3.375 14.281 90.891 14.281 76.60038
Loc 3 —+ BH247-9 15 6.375 15.531 _ 90.891 15.531 75.35938
Loc 3 — Stream Edge 14 3.375 14.281 90.891 14,281 76.60938
Loc 3 - TP3 1 7.875 1.656 90.881 1.656 89.23438
Loc4 — TP3 13 6.375 13.531 13.531 102.766 116.2969
Loc4 — TP4 1 0.25 1.021 102.766 1.021 101.7448
Loc 5 — TP4 14 9 14,750 14750 116495 131.2448
Loc5 - TP5 15 5.25 15.438 116.495 15.438 101.0573
Loc6 —TP5 14 7.875 14.656 14656 115714 130.3698

Loc 6 — Pond Edge 15 8.25 15.688 115.714 15688 100.026
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Measgremenl Calculated Adjusted 1o Ft above - + - Calc + Cak Check
Location Angle Feet fches Feel Instrument Elevation  Point Elevation Waler Line Fect Inches Feet Inches Feel Feet - + Diffeience OKNQT OK
Base (Top of Rebar} 100.00 1.24
Station 1 0 4475 4.479 104.479 (68.76) 0 0
1 12 4 10.375 4 865 104 479 9961 0.45 4 5625 53375 447 528 040 042 Q.02 OK
2 66 4 9625 4.802 104.479 99,68 0.92 4 0.75 565 4.06 554 074 074 0.00 OK
3 a7 4 4.250 104.479 106,23 147 3225 535 349 529 106 104 002 OK
Poend A 4 140 5 5.250 104.479 99.23 0.47 4 375 625 431 6.21 094 096 002 OK
Waier A 5 §.625 5719 104.479 98.76 0.00 - 410.625 66875 489 657 083 085 0.02 OK
4] 162 4 §.25 4.521 104.479 98.06 1.20 316,375 55875 353 549 099 097 -0.02 OK
6 185 4 4 4.333 104.479 100.15 1.39 3575 525 348 521 D85 088 002 OK
7 198 4 .75 4.563 104,479 09.92 1.16 4 2.625 41075 422 490 034 033 H.01 OK
8 6425 5.604 104,479 97.88 {0.89)
Close 0 4375 4479 104.479 100.00 1.24
Pond B g9 356 495 4625 104.479 99.85 1.09 4 275 5025 423 502 040 040 0.00 OK
10 304 4 375 4.229 104.479 100.25 1.49 3425 515 335 513 088 090 0.02 OK
1 261 4 {4875 4,740 104.479 00.74 0.98 31125 56.5 394 5654 080 080 D00 OK
Water B 545 5.708 104,479 98.77 0.01 000 000 571 =571 -11.42
12 265 4 4.375 4.615 104.475 99.86 110 39 5575 375 548 086 086 0.00 OK
13 4 325 4438 104.479 100.04 1.28 545 000 538 444 094 -3.50
Sand Bags 206 5 875 5479 104.475 99.00 0.24 4 3.25 6 825 427 669 121 121 0.00 OK
Pond C 14 280 4495 4,792 104,479 99.69 093 555 00D 546 479 067 4,13
Spillway Cto E 285 595 5792 104.479 98.69 {0.07) 43 745 426 7.38 154 158 0.04 oK
15 265 4 145 4.125 104.479 100.35 1.59 265 5875 254 573 158 160 002 OK
18 256 4 3625 4,469 104.479 100.01 1.25 36875 545 357 538 09 091 .01 OK
Close 4 9475 4479 04,479 100.00 1.24
Station 2 10 Baze i} 5 2 5.167 105167 4575 51025 448 585 069 069 000 OK
17 135 53 §.250 105,167 99.92 1.16 50.75 58 506 542 019 017 £.02 0K
Pond D 18 228 4 4,667 105.167 100.50 1.74 42 52 447 517 050 050 0.00 oK
19 204 5 5.000 105.167 10017 1.41 4 375 5825 431 589 069 069 0,00 oK
2 55 4 Bl25 4.688 105.167 100.48 1.72 4 1.375 53 411 5256 057 0.58 001 OK
Sand Bag Wall Turn 6 075 6.083 105.167 99.10 0.34
Station 3 to Turn ] 6 4]125 6.344 105.448
2{ 282 41 4,917 105.448 100.53 177 4275 57.25 423 560 069 0.69 000 OK
Waler Level E 17 T[S 17.646 105.4438 87.80 {10.96)
Pond E 22 218 55 5417 105,448 100.03 1.27 3185 715 3 713 1T AT 0.00 OK
23 183 545 5.375 105.448 100.07 1.3 3495 70 379 700 158 183 004 OK
24 108 52 5.167 105.448 100.28 1.52 4 10.25 56 485 550 0.3 033 0.02 0K
Close 55 5417 105.448 100.03 127 310 70 383 700 158 1.58 000  OK
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Heap Leach Pile Process Pands

Maagurement Cakulated Elevation Redalive . + -Calc +Calc Check
Location Angle Feel]Inches Feel Instrument Elevation  Point Elevation ko Water Level  Feet Inches Feel Inches Fesi Feet - * Difference OKMNGOT QK
Water Level Is Base . 100 0.00
Station 1 3.625 5.302 105.3020833
m o 4155 4.458 105.3020833 100.84 0.84 302s 5 10.5 302 588 144 142 002 OK
102 43 41975 4.813 105.3020833 100.49 0.49 275 70 263 700 219 219 000 OK
Pond F 103 90 41.75 4,148 105.3020833 101.16 1.16 25875 510 248 683 167 169 002 OK
104 96 415.75 4,479 105.3020833 100.82 0.82 4 3.875 4 7,75 432 465 016 017 0.01 OK
110 102 4]6.5 4,542 105.3020833 100.76 0.76 4 5625 4728 447 4680 007 008 DO1 OK
Water Level F 513625 5.302 105.3020833 100.00 0.00 5 1625 55626 514 547 0417 017 0.00 OK
105 127 5)2.25 5.188 105.3020833 100.11 0.1 4115 55 498 542 023 023 000 OK
106 97 si1 5.083 105.3020833 100.22 022 na na 64
107 121 4 LJ 4.000 105.3020833 101.30 1.30 2728 5525 260 544 140 144 0.oa  OK
Pond G 106b 107 4N 4917 105.3020833 100,39 0.38 375 6 2.75 363 623 129 1.3 002 OK
Water Lavel G 5]4.25 5.354 105.3020833 99.95 -0.05 445 64 438 633 058 098 000 OK
108 176 4)4.625 4,385 105.3020833 100.92 0.92 385 51 371 508 088 070 002 OK
108 154 5|3 5.250 105.3020833 100.05 0.05 5 0.625 5525 505 544 020 019 001 OK
Pond Hto Pond F 7B.75 7.720 105.3020833 97.57 -2.43 775 7 10 783 783 010 €10 000 OK
111 320 4 4.333 105.3020833 100.97 0.97 415 4 6.25 413 452 021 0.19 002 OK
1114 304 spays 5323 105.3020833 £9.98 -0.02 4 10.625 59126 489 576 044 0.44 0.00 0K
PondH Water LevelH 5pars 5.323 105.3020833 99.98 002
112 287 425 4.604 105.3020833 100.70 0.70 Iin 535 392 529 069 0.68 000 OK
113 21 am g7 105.3020833 101.39 1,38 21125 4 11 294 492 098 100 002 OK
114 192 IN1.375 3.048 . 105.3020833 101,35 1.35 3425 465 335 454 059 058 0.00 OK
Water Level G 5B 5313 1053020833 99,99 -0.01
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CALCULATION OF EVAPORATIVE RATE

A request was made to estimate the evaporation from the Main Pit Lake at the Barite Hill Gold Mine Site in
McCormick, SC for the period 3/25/2007 through 5/22/2007. The general technique to accomplish the requested
task was taken from Water in Environmental Planning (1978), by Thomas Dunne and Luna B. Leopold. The
steps taken to achieve the final evaporation estimation are as follows:

1. Quality controlled daily weather observations for Greenwood County Airport, SC (GRD) were
obtained from an online subscription through the National Climatic Data Center (NCDC). The
airport is located at 34.289N and -82.159W.,

2. Daily average cloud cover data was obtained for Greenville-Spartanburg, SC Airport (GSP) from
the Greenville-Spartanburg National Weather Service Forecast Office online climate information
page. GSP is located at 34.896N and -82.219W. Daily numerical cloud cover data is not
available for GRD.

3. Sunrise/sunset data was generated through an online program provided by the United States .
Naval Observatory. Total hours of possible sunshine were multiplied by the average daily cloud
cover 0 provide an estimated daily amount of sunshine. :

4, Calculate mean monthly solar radiation by,

O = I,{0.803 — 0.340C — 0.458C°), where,

I, = solar radiation per day received on a horizontal surface at the exterior of the
atmosphere (from Dunne & Leopold, Table 4-2)
C = mean monthly cloudiness {(decimal fraction)
5. Calculate net radiation by,
H = 01, where,
1 = latent heat of vaporization of water, 590 cal/g
6. Calculate mass transfer contribution to total evaporation by,

E,= (0.013 + 0.00016u3)*(e,, . e,), Where,

U2 = wind speed in kan/day
e;, = saturation vapor pressure of a water surface at the air temperature found by,

€ = 0.11 x ION(7.5*T )}/(237.7*T,}), where
T, = ambient air temperature

e, = atmospheric vapor pressure found by,

e, = 611 x 10N(7.5*T)/(237.7*T)), where
Ta = dew point temperature

7. Monthly lake evaporation (cm) by,
E,= (A¥)*H) + E) / ((Ay) + 1) * #days in month, where,

Afy = Penman’s dimensionless parameter (from Dunne & Leopold, Table 4-6)
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By Channel Area

STREAM FLOWRATE DATA AND CALCULATIONS

BH247-2 [ BH247-3 | A Seep Area 1 (under tree BH247-4
Channel Area
Width 2{in 4{in 1.5]in 5(in
Dapth 0.25]in 0.125]in 0.5lin . 1.75]in
Area 0.5{in2 0.5|in2 0.75|in2 8.75|in2
0.003472222|2 0.003472222|ft2 0.005208333[fi2 0.060763889|ft2
Distance 4lin 3lin 4lin NA in
Time 2|sec. 1[sec 0.5]sec NA sec
Velocity 0.1666666867 |ft/sec 0.25lft'sec 0.666666667 [ft/sec 0.11}jft/sec
{Flowrate 0.000578704|#3/sec 0.000868056 [ft3/sec 0.003472222 [ft3/sec 0.006684028|ft3/sec
7.48|GaliFt3 7.48|Gal/Ft3 7.481GallFt3 7.481Gal/Fi3
0.004328704|gal/sec 0.006493056galisec 0.025972222{galisec 0.049996528|gal/sec
0.259722222|Gal/min gpm | 0.388583333 Galfrnin_g_gm 1.558333333|Gal/min_gpm | 2.999791667|Galimin gpm
1By *Defined Volume Method" Flow From Under Tree BH247-7 BH247-8
J[Cup Volume 0.07029{gal 0.07029]gal 0.07029|gal
Time 45[sec 3|sec 1lsec
[[Eiowrate _ 0.001562gal/sec 0.02343|gal/sec 0.07029|gai/sec
iICup Volume = 9 oz, or .07029 gal 0.09372{gpm 1.40581gpm 4.2174[gpm
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Determination of 100, 250 and 500 year 24 Hour Rainfall Events

A request was made to determine the 100-year, 250-year, and 500-year 24-hour rainfall in the area of
the Barite Hill Gold Mine Site in McCormick, SC. This task was accomplished with the following

steps:

1. Hourly rainfall data from Greenville-Spartanburg, SC was obtained from the National Climatic
Data Center. The maximum one-hour rainfall for each year was recorded.

2. The maximum one-hour yearly rainfall was entered into one column of an Excel spreadsheet
and sorted from the highest value to the lowest value. A column titled rank was entered and
values from | through 54 were entered to correspond to the highest yearly rainfall values.

3. Acolumn labeled recurrence interval was added and used to calculate the expected interval
between rainfall events of particular amounts. This was determined by the formula,

R = (N + 1)/M, where

N = number of observations
M =rank

4, The y-intercept and slope for the recurrence intervals and 24-hour rainfall values were
calculated by respective Excel built-in functions.

The predicted 100-year, 250-year, and 500-year 24-hour rainfalls were calculated by the
formula,

y =a + bx, where
a = y-intercept

b = slope
X = time interval
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Sheeti

Year Rank Recurrence Interval Max 24-hr Rainfall

1995 1 55.0 9.32 Hurricane Jerry y-intercept 2.571639279
1951 2 275 6.20 slope 0.14
1949 3 18.3 532

1990 4 13.8 4.48 100-yr 24-hr rainfall 16.21028823
1973 5 11.0 438 250-yr 24-hr rainfall 36.66826167
1956 6 9.2 4.34 500-yr 24-hr rainfall 70.76488406
1964 7 79 421

1969 8 6.9 421

1966 9 6.1 4.21

1972 10 55 4.19

1975 11 5.0 3.95

1963 12 4.6 3.89

1977 13 42 3.86

1968 14 3.9 an

1997 15 3.7 3.64

1980 16 34 3.58

1976 17 3.2 3.57

1987 18 31 3.49

1960 19 2.9 3.29

1986 20 2.3 3.25

1979 21 2.6 3.25

1982 22 2.5 3.24

1984 23 24 3.23

2002 24 2.3 3.15

1999 25 2.2 3.01

2000 26 2.1 2.96

1954 27 2.0 2.95

1985 28 2.0 2.90

1950 29 1.9 2.85

1967 30 1.8 2.81

1955 31 1.8 2.77

1952 32 1.7 2.67

1992 33 1.7 2.63

1959 34 1.6 2.59

1989 35 1.6 2.57

1953 36 1.5 2.56

1971 37 L5 2.56

1962 338 1.4 248

1961 39 1.4 2.48

1981 40 1.4 2.46

1998 41 1.3 244

1974 42 1.3 2.36

1970 43 1.3 2.35

1991 44 1.3 2.30

1978 4s 12 Sy

1965 46 12 2.27

1996 47 1.2 225

2001 48 1.1 221

1993 49 L1 202

1983 50 L1 2.02

1958 51 1.1 1.94

1954 52 1.1 1.90

1957 53 1.0 1.80

1988 54 1.0 1.76

Page 1 -
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CALCULATION OF SEDIMENT DEPTHS AND VOLUMES
. Depth to Depth of Depth to Depth to Depth of
Location | Depth to Br‘ﬁ?m Sediment Sediment Location Bottom Sediment Sediment
Pond A Pond F
1 3.25 3.25 0 1 8.5 8.5 0
2 9 9 0 2 10.8 10.5 0.3
3 12.5 11.6 0.9 3 11.5 11.5 0
4 14 12.5 1.5 4 12.2 12 0.2
5 14.7 13 1.7 5 13.9 12.7 1.2
6 17.7 13.6 4.1 6 15.2 14 12
7 15.5 11.9 36 7 15.5 14.2 1.3
8 13.5 10.5 3 8 13.2 126 0.6
9 8.5 8.4 0.1 9 13.2 11.2 2
Average Depth (feet). 1.66 10 8 7.9 0.1
Surface Area {Square Feet): 36700 11 13.3 12.5 .08
Average Depth * Surface Area (ft3): 60759 Average Depth (feet): 0.70
Estimated Sediment Volume {yd3): 2251 Surface Area (Square Feet): 100,000
Pond B Average Depth * Surface Area {ft3). 70000
1 7 7 0 Estimated Sediment Volume {yd3). 2693
2 10 9.7 0.3 Pond G
3 15.1 14.9 0.2 1 5 5 0
4 16.7 16.4 0.3 2 8.7 8.7 0
5 15.2 15.2 0 3 16 9.4 66
6 12.3 12 0.3 4 16.3 9.4 6.9
7 7 7 0 5 16 9.5 6.5
Average Depth (feet): Q.16 6 13.2 9.3 39
Surface Area (Square Feet): 18200 7 13.2 8.8 4.4
Average Depth * Surface Area (ft3): 2860 8 13.5 8.5 5
Estimated Sediment Volume {yd3): 106 9 9.2 7.7 15
Pond C 10 10.5 8.5 2
1 7.5 7.5 0 11 7.2 6.8 04
2 9.8 8.8 1 12 12.5 9.2 3.3
3 11.7 10.3 1.4 Average Depth {fest): 3.38
| 4 11.9 10.3 1.6 Surface Area (Square Fest): 26900
5 11.8 10.9 0.9 Average Depth * Surface Area (f3). 90788
6 5] 6 0 Estimated Sediment Volurme (yd3): 3363
Average Depth (feet): 0.82 Pond H
urface Area {Square Feat). 16600 1 10.1 9.9 02 |
Average Depth * Surface Area (it3): 13557 2 13.8 11.5 2.3
Estimated Sediment Volume (yd3): 502 3 14.8 11.8 3
Pond D 4 15 11.8 3.2
1 3.5 3.5 0 5 14.4 11.4 3
2 6 6 0 8 8 8 0
3 10 9.8 0.2 Average Depth (feet): 1.95
4 9.8 9.8 0 Surface Area (Square Feet): 22200
5 9.4 9.3 0.1 Average Depth * Sudace Area {#3): 43290
6 8.5 8.5 0 Estimated SedimeniMolume-fydd:— 4663
7 3.2 3.2 0
‘ verage Depth (feet): 0.04
Surface Area (Square Feet): 8300
verage Depth * Surface Area {ft3): 356
Estimated Sediment Volume !zdﬂ!: 13
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Barite Hill Gold Mine Site

— Teken March 26-30, 2007 and May 21, 2007

McComick, SC
Remedial Site Evaluation
Photo Documentation

Picture 1
Unnamed Tributary to Hawes Creek — Taken March 26, 2007

Bictyre 3
Unnamed Tributary to Hawes Creck ~ Taken March 26, 2007

Unnamed Tributary to Hawes
Creek

Picture 2
Unnamed Tributery v Hawes Creck — Taken March 26, 2007

Picture 4
Unnamed Tributary to Hawes Creek Dammed by Beaver —
Taken March 26, 2007
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Picture 5
Pond Cawsed by Beaver Dam on Unnamed Tributary to
Hawes Creck — Taken March 26, 2007

Pichre 7
Beaver Poud Ouifill into Unnamed Tribulary 1o Hawes Creek
- Taken March 26, 2007

Bicture @
Another Beaver Dam Along The Unnamed Tributary to
Hawes Creek — Taken March 26, 2007

Pigture 6
Pond Caused by Beaver Dam on Unamed Tribulary to
Hawes Creek - Taken March 26, 2007

Pictupe &
Stream Discoloration Just Downstrean: of Beaver Dam
Outfall - Taken March 26, 2007

Picture 10
Tributary to The Unawmned Tributary to Hawes Croek From
the East - Taken March 26, 2007
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Bicture 11
Stream in the Area of the Seep
= Taken May 21, 2007

. Pietire |3
Seepage From Under a Tree Along Stream
-~ Tuken May 21, 2007

Bicture 14
Agoess Road to Main Pit From Mine Site
— Taken March 26, 2007

Picture 12
Stream Bank Showing Seepage All Along Bank
~ Taken May 21, 2007

Main Pit

Bicpure 15
Main Pit Looking East
- Taken March 26, 2007
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v, Al

Bicture 16
Muin Pit Northwest Corner (with Pollen)
- Taken March 26, 2007

Picture 18
Main Pit Looking SW
- Taken March 26, 2007

Picture 17
Main Pit Northwest Comer {with Pollen)
- Taken March 26, 2007

Pictuge 19
Location of Minitroll ¢n Eastern Bank of Main Pit
— Taken May 21, 2007

Bicture 20
Process Area
— Taken March 28, 2007

Process Area
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Picture 21

Picture 23
Drum D-5 Label Clase-Up
— Taken March 27, 2007

Bicture 22
Drum D-5 Labeled MEK Locaied In Pole Barn

Picture 24
Discarded Bags of Qruikrete in Pole Bam
—Taken March 27, 2007

Picture 25
. _Tanks T-1 and T-2 in Process Area

— Taken March 27, 2007

Picture 26
Tank T-1
- Taken Merch 27, 2007
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Pictyre 27
Tauk T-1, Demolished
- Taken March 29, 2007

Picture 29
Tank T-2
- Taken March 27, 2007

Piciure 28
Tank T-1, Demolished, Other Debris
- Taken May 21, 2007

Picture 30
Tank T-3
- Taken March 27, 2007

Picture 31
Drums D-1, D-2, D-3 and D-4 Quiside Water Treatment
Buikling - Taken March 27, 2007

Picture 32
Drum D=2 With Metering Pump
- Takea March 27, 2007
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Picture 45
Mixing Tank MT-2 Contents
- Taken March 27, 2007

Picture 47
Mixing Tank MT-4 Contents
~ Taken Masch 27, 2007

Picture 46
Mixing Tank MT-3 Contenls
- Taken March 27, 2007

Picture 48
Pallet of Sodium Metabisulfite on South Wall of Water
Treatment Building - Taken March 27, 2007

Bicture 46
Pallet of Sodium Metabisulfite with Chemical Removed -
Taken May 21, 2007

Pictyre 50
Drum D-6 Labeled H loric Acid on South Wall of
Waler Treatment Building - Taken March 27, 2007
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Bicture 51
Close Up of Drum D-6 Label
- Taken March 27, 2007

Pigture 53
Abandoned Process Pads with Water Treatment Building in
Background - Teken March 27, 2007

Bicnyre 52
Drum D-6 Removed
- Teken May 21, 2007

Picture 54
Enirance to Ingot Room Building - Taken March 27, 2007

Bicture 55
Pile of Empty Drums Outside Ingot Room - Taken March 27,

Biclure 56
Ingot Room - Taken March 27, 2007
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Picture 62
Pord C
- Taken March 27, 2007

Pod E
- Taken May 21, 2047

Picture 65
Southem Process Ponds
- Taken March 28, 2007

Pictyre 63
Poud
- Taken March 27, 2007

25

Southern Process Ponds

Picture 66
Pond F
~ Taken March 28, 2007
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Bicture 67
Pond F Sediment
- Taken March 28, 2007

Pictyre 68
Pornd F Outfall to South
- Taken March 28, 2007

Picture 69
Pond G
- Taken March 28, 2007

Pond H
- Taken March 28, 2007

Pigture 70
Typical Leak Detection Sump Pond G
« Taken March 28, 2007

Ficture 72
Sediment Depth and Sampling Crew Grossman and
Holderness
« Taken March 28, 2007
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Pigture 73
Crystal Growth Noath of Ponds G and H in Storm Runoff
Areas - Taken March 28, 2007

Sedimentation Pond

Biotre 76
Sedimentation Pond
- Taken March 29, 2007

Lime Pile
- Taken March 29, 2007

Bicture 73
Drainage Leading To Sedimentation Pond South of Process
Area - Taken May 21, 2007

PRicture 77
Sedimentation Pond Outfall
- Taken March 29, 2007
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